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I*KI'i'’A('!•: Ti ) •']'UK 1 ’IKs^r KI)rn<)is;. 

AiTKit (‘xpcriiiH'iiting- for a mmiher of yoars 
llyatl succcodcd in [avpaiiiig a now siilistanoo, 
('(^lliiloid, from oanijilioi- and mm ootlon, on a 
mannfactnriii'i' soalo ; ainl tlio vahialile ])ro])ortios 
of tin's snl>?danf(^ soon hi'onglit it into public 
favour. 

.Jtnvions coni|)('titor.s soon sjnx'ad a rnniour tliat 
(clluloid was liable to e\i)lode and was intiane 
inable in tln^ liigln'st degree; and sensational 
rejiorts of this kind eirenlated in tbe daily and 
teelinieal jiress almost uneballeng('d. Kaeli and 
ev('ry bn.sybody felt, and even now feels, jn.stified 
in wastijigi tin' spae(' of the daily [)apers with a 
“ communieation ” ora letter “(hi the Inflam¬ 
mability ftf ('('llnloid . In Alx'se “eommuniea- 
t.ions” we I'ead the.'most aina/ing aeeonnts of 
laTlii's whose hair lia's been burnt of!' by the igni- 
thin of a celluloid eemb: of celluloid billiard 
l|(ills set on lire by eomaet.»witli burning cigars : 
of combs lying near a cn/i-tia-r, and set on fii'c 
by a,drop o1' burning spirit.; of flames a yard liigh 
sliooting out from some celloloid ornament that 
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PEEFACE. 


has been brought near a light; ot the impossi¬ 
bility of extinguishing liurning celluloid, etc., 
etc. 

However amusing such aceouiits may be.to the 
expert, they producci anxiety in tlu- minds of the 
general ])ub1ic; and it is one of the chief imr- 
poses of tlie jiresent work to put an end to .such 
nonsense, and afford the public a clc'ar insight 
into the projicrties of celluJoid. 

The manufacture, jiropertii^s and' technical 
utili.sation of celluloid are exhaiistiA'idy treated, 
so that it is hojied the book will meet with a good 
reco])tiou from those iiractically interested in the 
subject. *• 

In many cases celluloid is still regarded with 
anxiety from the fact that guii-cutton is used in 
its manufacture. On this account an attempt 
has been made in th(> siictious dealing with the 
nitro-celluloses in general, gun-cotton and col¬ 
lodion wool, to make the jniblic accpiainti'd with 
the projierties f>f these (explosives, and thus cor¬ 
rect the overdrawn statements made in this con¬ 
nection. 

Moreover, the author has (‘udemamhed to con¬ 
fine himself to attualitic's, and give Jlu; actual 
conditions obtaining in jiractice. That he has 
succeeded in doing this in every case is, however, 
doubtful, in view of the great (lifliculty of obtain¬ 
ing reliable information ph many points that are 
regardfjd as trade se(*r('ts. * 

,The author, therefore, vcntui'cs ty ho])e that 
both the expert, the ])ress and the ])nbli(( will be 
able to derive benVdit ami instriurtion from his 



labolirs. Ilis greatest pleasure, liowever, would 
be to know tbat he bad doiifs something to remove 
the erroneous ideas pn'vailing on the, siibjeet of 
cellujttse, and Hius hel|) this grcsatly maligned and 
misunderstoo<l substance to rcigain its rights, as 
it will do sooner oi- later. 



I'UKFACE TO TllK I'lllKl) KMl’ION. 

SiNCK till' ot llic |ii-('viciiis ('ditioiis 

the aji])lieati()ns ef eelliiloiil liave lieeii consider- 
iihly extended, whilst the inetlied (d niamitaelu'e 
has I'enia.iiK'd alinest lllu•han^'^‘d. ’oiiliniions 
attempts have been made te replaee i‘.a.m])hor by 
other suitable materials, and also to iliminish the 
inflammability of tin* product a la'sull that would' 
1)0 hii^hly beneficiid in eei'tafn spheres of a])pliea 
tion. >iotavithstandin<;- the small ,s]iaee available, 
all tln'so novelti)'s have beiai fully dealt with, so 
that the pi'c.sent edition is np to dat(', and will be 
found to meet all reipiirements and be n.seful to 
a lari>(‘ eirele of readers. 


nio;. 
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IN’I’liODUCTIOX. 

TiIK jii'()1;ti'ss oF ri\ilisni idli, ami tlir iiici’i'usiii” 
iiii'iits III ail liraiii iu"! (iT < 1 1’ailr ami imiustfy, liavc lit'cii 
aci'oiii))aiiii‘il ITy a m-uwiiiy srarcity nl iiLans I'aw iiiali-rials, 
till' jii’ici's III" ultii'li lia\ r I'iscii ill cinmi'ijiU'iiia' I’lir this 
ri'asiin iiuimci-hus aUi'iii]i 1 s havr lici'n iiiailr, hn' 'aim- ciiii-. 
siiln-ahlc I inn-}ia,.st, til iiiiitai*- ciTl iin raw n.ali-rials, on 
ihr onr hanil, ami nii tin' nthi'r, to limi ntlii'r niatrrials 
caji.llili' III I'l'iilaciiiL; llirni I'nr many jiiirjinsrs il imt in 
all. ’I'hns. ciiili'aviinrs lm\i' h''rn niinli'in imitailr ivory 
anil raonlchmir* in tin- first placr ; tlii-n tortoisr-shrll, 
linrn, anilira', rtf,, ihc I'arlirst sticrrss in this liiri'Ctioii 
'h.*ii 1 i;' lliat iilitalm-il hy I’arki'S ol liinninyham. w ith the 
Mifrslanri' known as I’arkcsini', ami nsril ns a snhstituh' 
lor ivory ami raontrhonc. This .snhstanrr, wliirh, whilr 
as hard as hoiai, is as ih'vihh' ami stlji|ih' as Iratln'i'. and 
is capahlr 111 ri'placin;^ ivory and niotlmr-ol-pi'arl as woll 
.as caoiitchotir and yntta)ii‘r(’ha, was thv lirsl, ol its kind 
to aronso yciirral intrrrsl 

rarkosini' is intorostiny as tlir roivrnnnor ol j-rlhtloid, 
and its ))ivparation and a]i|iliralion nmst thi'iviori- Itr 
doalt with, •d'lm invn mr pi'r]iaivd it hy inixiny anhy¬ 
drous wood naplitha with oun-cotti?Ji, and ihns ohtainod a 
solutioit snitalih', accordii*y to its i-onsisti'iiry, lor jnirposrs 
raiiyiny f. in watorprool clothiny to tho insulation ol 
tchiyrapli wirvs, niannhirtuK' of ttilies, ote. anicliorato 
tl«' hardnoss and hrillh‘m'ss*w hi*h uiilittvd it I'or ci'vtain 
usos, till' iiroduct was knoadod with c.astor oil, cotton- 
simd ,oil, or otfior hitty oils, a uilxinrr of the yun-fott(^n 
■solution ami casloi' oil, Tor instancr. lurnisldny a rotnpo 
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CEIjIJILOIH. 


specially ailaptcd for kdcfjrapli wires and^vvalcr- 

])roofiuj; textile fabrics. ■ 

Subsequently inqn’ovcinciits were iiitroduccil, consist- 
iiij; ill till* cinployiiicut of collodion dissolved in wood 
s[)irit and mixed with sulpbonatisl (liVin^ oils, cevordinj' 
to tbc deforce of elasticity requircil, from 2 to 10 per cent, 
of sulpbur chloride, toi;etbcr with an addition of carbon 
diaulpbide, to check the violence of the. reaction, the 
resulting product beini,^ incoiqiorated with varyiiif; pro¬ 
portions of dissolved cun-cotton, accordin'^ to tbc result 
desired, but seldom more than 20 per cen|. liy warming, 
the ma.ss is convertcil into a pasty conditiiai, enabliiic it 
to be miailded into any di‘sn-cd shape. 'I'bc products ob- 
•taiued in this way were Yrry bandsomi', and included 
sheets in various colours, imitation maidilc patterns, 
combs, knife handles, etc, 'I'be solvent employed facili¬ 
tated the introduction of various eolourinc atfents (coal- 
tar dyes in jiartictilar) into the mass,- and jiowdcred 
colours could also be iueoqioratcd by rolline m- kneadiny;. 

For some years I’.irkcsine, enjoyed a fair amount of 
popularity in Fucland, but was too expensive toi'e|jfi1n“ 
that ]io.sition lone; and it was not until IHtill that the 
invention ot celluloid by the brothers Hyatt, who were 
printers at bsewark in the State of New Jc.rsey, opened 
up a new era to this class ol ))i-e])arations. 'I’be new 
iliscovery was arrived at in the course (d‘ experiments ■ 
concerned in the production of a jii-intei-’s roller matei-ial 
capable vf withstandinc atmosjiberic inllneifccs,' 'rin- ex¬ 
periments Were inad.e with collodion, and it was found 
that by suitably treating this substance w'itlf camjihor an 
entirely new- product, ^Kissessinji;- very valuable propertie.s, 
was obtained. The name cellwloid wnis given to it on 
aceouilt of the cellulose forming the raw material. • 
'riiougli in the first edition’of this work a future was 
foretold for this pi-odutt, if. could not bo foreseen at titat 
time, that it wmdd dexelo}) Into such an important in- 
djistry as it has .since done. It may possess a cyrtain 
amount of intei-e.st to rojiroduce in this {dace a few of the 
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opiliiojWi iixpreHMoil'iit tlie earlier•stiij'cs (if the cellnhiiil 
i«(lustry. 

'Phus, the linithers Dohler, inakei’.s nf hard rubhi'r and 
eelluhiid artic.leH in Iterlin, stilted tlieir heliej' that the 
y;i>()d i|unlities nf (l-llnloid wonl'l he of hut little avail, 
owiiif; to the unreasonable jiia'juiliee asjainst it and the 
half-liearted atteuipts made hi introduce it into the 
various hrane,hes of industry, so tlialr it was looked on as 
overrated. It was also rendered unpopular by newspaper 
artieh^s instieateil by conqietiiie interests and contairtiiifr 
foolish statements put forteard with the e-ri'atest serious¬ 
ness, the etleet beine the ereal-er since these assertii.ms 
were also dissemiiiateil by leading journals and even by 
trade nr^^ans One of these .‘statements was to the etfee.t* 
that “the idea that there is any future at all for eelhiloid 
is now bani.shed from the minds of manufacturers and 
traders 

Another tirm '^f ( ('lluloiil makers jfiive a more favour¬ 
able opinion, ha\ ine written to tin' aaithor as tolhiws ; 
“ It is jiossible that e('lluloid will not retain its ])reS('nt 
'[loyularity, more esjiecially in \iew of.the undimiiushed 
a;,ntation against it- on the part of interested persons; but 
it will nevta', as is I'fteii prophesied, I'litirely disapjiear, 
its ])roniinent position along with ivory, tortoise-shell, 
harii I'ubber, etc, being assured”. I’rofessor Heuleaux, 
howevgr, held ('pjiosite views, lie averred that “It is 
unnecessary to emjiloy this substance foj' purpose's of 
imitatiim*in iTrder to render it ]iopnlar. As a mattei' of 
fact. Celluloid neeils handling very carefully in connection 
with indu.strtal art. It would only Ix' too ('ilsy to deviate 
with this new substance linto the by-patti of imitation, 
that insidio"s evil which has ah'cady done so much injury 
to “our industries that friends of industrial art shudder 
when they hear of a new* ‘ .succi'ssful imitation’ Ix'ing 
inft'oduced. (h'rman manutacturt'rs cannot be loo ui'- 
gi'iitly warned against this habit of iniitalion, which is 
alway*! attended with the danger that what is really 
cajiahlc of aecomphshuient is lost sight of in attempts 
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al'U'i' tlir luiMiUiiialili'. *■ ir we \\ isli tn iliakr a (jiuHKirticIc, 
we must stri\i‘ al’tfr the trulli ami rmt al'tiu- imitatioiisc 
that is to say, ”iv(‘M a tjood iiiali'i'ial, we .sluaihl ciKh'avoui' 
ill its iml^f^t^ial apiilicaliuii, In dmi'idji il. to thr oxtriit 
wliiiili its iiilii'i-i'iit pi'o|«'iiirs pmiiit. In ihift way we 
shall olitain hattiT results lhaii liy iiiiitation. which at 
hest always relaiiis a certain inrenority.’' 

Aeaiiist this view, which contains a oooil deal of truth, 
must he set the i'act thad the inaleriais to he imilateil are 
so I'xpeiisiie tliat thev are not wilhin the means ol’ all 
In any case, howe\er, in conmtftion with Ijie endeavours 
lo olitain e'(ioi| imitations hy means of c ■lluloid, it should 
not he rore'olten t hat this suhslance is id' i I sell' excellently 
"adaptCl 1 for 111 ili.sation, wit hout am' resorl to horrowed 
plumes 

Moi'c than twenty yeai's ami the hiyli prie ■ ol' l■■■lluloid, 
owdny to llm imperrect methods ol' maimlaelure. imjiosed 
certain limits on its use, and in many c-wes l■endercd the 
employmiait of natural products more ]iracticahle, .\t. 
the present time tin- conditions are dift'erent, owin”', on 
the one hand, lo increased c anpctilion, and on the otJiVr," 
to improved methods of ni.uiul'acture. The production 
of imitations hy means of celluloid at that tame was less 
wdlh the idea of competing w it.h indl\ idtial materials than 
to slam whal celluloid could do Nowadays tlie jiroduc- 
tion of certain imitatiom is jiistiticd, if only for tin; reason- 
of their e.xtreiiie elmapuess, and hei-.iuse tla-y can he imale 
in a. far*sim|iler manner than is possible ih tin- case, of 
many yenuim- inati rials. 

Kur niaiiv hranela s^cif imlustry relluloid has heroine a 
really indisjiensahle product, and one capahleof e.xtciisive 
a}i)iliii(ilion. 

The main ohjeclioii at one time, i-xistiiio a,a-aiiist-tilie 
widespread use of celluloid was its iiillammaliility and the 
rapidity wit.h which it'liurus w hen liron^ht, near a llafiie. 
This, li(iwe\er. is the case with othei- u^aterials, and it 
rtiieht, 11 .'said, for insiaiice, that, no lady should wi-ar a 
drestj made of sueh^ intlaminahle material as nuisliii. 



V'TIIOIII (ITION. 


Many llvi!,s lia\'('. saci’ilicnl tTiroiif^h tlus of 

lailins’ ilrrsucs, ))ul. in) casi' is on of lives l)(■illfr losl 

in Miis way tliriiuj;li celhildid ai'lii-Jcs pioiHS'ly uscil; ami, 
uiorisivcr, (Jii'sc ai'licic's are \ ery small ami used as 
cldtihinj;.* 

d’lie only (iim‘ eelliiloiit can lake lire, is wlnm i(, is 
bi'oue'ld, inl.o dii'ect contacO with llaine,()r lias licmi lieated 
(.osiicii an extent at, l.n e'i\ e oil'inllammalile vapiairs; and 
even llicn tJie jiresence of a llaine is necessary to cause 
t.liese vajjonrs to iynilc, or some s|ii'c,i;d causi,, such a,;?t,he 
sudden a.Imistion of air, jiroduces ,in esjilosion of a larec 
\olumc of celluloid va)iour. 

The story .ihoiil .i hilliard-liall I hat. was ignited hy con¬ 
tact with a lighted ciy.ir lyin*;' on the eilee of |,he t.ahle; 
ami that, set lire to the eloth helore it could he removed 
hy ♦mains of loii;^.s is a l.ihic, and im|jossilile, as can he 
tu'oxeil hv trx'ine Ihe clli-ct of a lighted clear on celhi- 
loiil. ' ' • 

Vapour's that, hav heim lihei-ateil from ci'lluloiil hy 
(Sti*t,ac(. witii a elowiiin Uidy will iyiiiti' oir tlm irpprouch 
of'.i llame, and the latter- will then also rd.t.ick the ■ihject, 
as in the case of a cidhdoid cie,u'-hohler wlien the cij;ai' 
has Imrni'il ilown into the hohler. 

Ihirnino celluloid i-aii he larsily e.NlineniKheil h\ .i siirele 
stroire |iuir of wiml, uirh'ss |.he hui'niny olijra-t has heen 
on liri* lor sum ■ timi' If a llaum has just commenced to 
lip'ht a piece,of )>apei', the latter can he hluwir out. with 
ease; hut if thi‘ whole of the p.iper has hi'cn •atlai'keil, 
hlowine is ijo loneer of airy use. I'he same a]i)ilies in thi' 
ca.si' of celluloid or- any ot.her Imrrytre- ohji'ct 

If the r-onocirti-ated Ireflt of a llaini- i?i al!owi-d to act oir 
cidluloid, will he the case when the latti'r is hij'l over 
a petroh urn lani|i, the ci’lhdoid will ie-nit.e at a distama' of 
il^iout eleht inches aoove tin- finr of the i.im[) chimney. 
'I’his is not .surpi'isine, as a pieci' of pajHir held in tlm sami' 
position will *urn hrowu and yivc' olf a cloud of smoke. 
Under' these I'onilitioirs the ci Ihlloiil tii'st pixi'S off \a}iuin's, 
ami then 1‘Uiits a slight, hai'cly j^iuilihie crackliiie noise 
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Iniiiiciliiitrly, a Hinall lliunr nj)])(iarK tavut in snc.cdsmoii juxi 
iiliDvc. (lu' surface, of tlic cclluloiil, ami tiui next imnm'nt. 
tile mass takes lire,, lu tliis case it is not tlie. celluliiiil 
itself but Cue va[i:)iir that ie-uites, the [tame then attackiiij;' 
till* eelhiluiil. Exactly t.lie same tliiiie' can heVihsia-ved 
with Avodil, thoiii;h mi mie wiiiilil think of raising ohjeetioii 
to the use. of wooili-n utensils on that a,ecoiint. Wood is 
a well-known material, whereas celluio;.d is C(mi]iaratively 
new; and it is ea.sy to understand that the iipjionents of 
this’new iir.idiicl. should desire to emphasise its defects 
and keep silent on the subject of its adianUecs. 

From what has been said, it. will he iwideiit that cellu¬ 
loid articles can only he ie-niled when they are hehl in a 
flame or ha\e been heat"d sijtlicie.nily hieldy to decompose 
the material. Therefore, wearers of celluloid articles should 
take care not, to oo too near a llame, not from ilread of 
the I'elhlloid hurniny, hut chiefly because of the risk of 
the hair or other parts of the body takina tire. 

Jn any (went, care should he excrciseil in sclectine- 
articles made of (iclluloid, as cioar or cicariittc-holdcr,'; id’ 
this mat.(‘rial may he really dangerous, owdne to the (if.se 
with wdiich it is decoiujiosed in contact with the e-lowino 
tobacco wdien the latter is allowed to burn down too far. 
Should this result ensue, there is danger of the li|>s and 
mouth heiiift scorched by the hot vapours. 

I’articular care is ni.‘ces.sary when (adluloid is stored in 
lai'ffe (|uanlities, and wdien the material is heiiiff worked 
in the lathe, etc. Some time aeo a number ol fires broke 
out at short intervals in celluloid stores and workshojis, 
and the cause was attiidiuteil, in the former e.sjiecially, to 
the liberation of ct'lluloid va|iou'fs, tlioU},;h this could not 
be pro^eil: and indeed it is hardly likely that, even with 
larffc (juantities of celluloid, a sutlicient volume of va]Kmr 
would be liberated as to ieniU! ex])losively on a smhhai 
irruption of air. * 

The ca.'!' is ditlereiit in workshojis wheic; celluloid is 
bdnif Worked, the fine dust e'iven off lillino the air (tf the 
room and formiiiff a sopree. of daiiffcr in view of the ,iu- 
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nainuiiijlilc ftharjiftirv cil' t.ho iiiat.ffiial ami tlio explosive 
fiafcuro of e(‘riain kinds of dust (n.f/., ilour in (lour mills). 

In tlic c.oui'.sc of years tlie pulilic lias ^o-adually learned 
fhaf celluloid is not really more dangerous tlian many 
oilier iwWeles in oerteral use ; and the best proof of this is 
the wiilespn'ad a|i])lication of this substance for many 
articles of use, toilet artich's, ele., and also for industrial 
purpo.ses. If the.r^' were any risk, or any daneiu' j;ri'ater 
than we are ex]iosed to daily, celluloid would not have 
succeecleil in makine such a way for itself as it has •now 
done. ^ 

Moreover, in the course of (he hist few years, innumer- 
ahle methods ha\e lii'en pro]ioKed lor replaeine' th(' e.x- 
])i-usive in;;redient, camphor^hy uninllammahle niaterialii, 
and both in this and other ways, to introduce, substances 
caj^able of e-veatly diniinishine- (if not entirely remo\ing) 
its inllaminability, and (lu'reby considerably lessenine' 
the risks atteluiiiif; the sloraf;e, working and use of c.ellu- 
loiM. Finally, there are now in the market materials, 
like f^'alalith from milk casein, that havi‘ all tie- appear¬ 
ance of celluloid and are i|uite unintlannnable. 
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(iKlJ.ri.Dil) iiiny in ”('iicr.il—or m Iriisl. il, roiild until 
(|ui(i' rorcnlK - li" (lo^crilo-d ns a coin)m-dtion consislino 
of more or loss niliatoi lairo rollidoso, and cainiilior, dis 
sol\o(l in \ arioiis soKonts. f.')o(-lninir:dl\ livatod, slaino(| 
any dosii-oil coloiii' willi dyoslridis or |iioinoiits, and ol)- 
laiiiod. (d'tor (iio o\aju aation of ilni soK oids, in (In' rdriii 
of solid liloc.ks. jilafos, sliools and laals, widcli arc workt'd 
u]) into all ni,innor and si/.os nl nsiduf ai'licU's. 'I’tic 
inanuractnia rs of colluloid, who arc coniiiiivati\oly fow in 
number, roslricl tlioinsoKos to ja-odnoiiio Ibis imdan'i.'d 
(and xylonife), wboicas die numei-ous makors of eolbd()?d 
art.ieles work up llio product by moubliny, )iJ-essino or 
lathe turning. 

llefore yoiny into the niaimfaeturino' ])roeess, wliieb 
has undermiiK'e\(.onsi\e inodiliealion tbroiiyb l.beintro- 
duetion ol snbsi,anr('s inli'iideil to sujioiseilo eamplior to 
a ni'o.itor or snrdloi'eviciit, we will liisi triad ofiberaw 
material, Voliiiloso and its products, and nitro-eellulose 
(jfUireollon, eollodioni so lar as is necessary Ui make the 
subject umlerstatidable i 

('ta.i.i’i.ost-: AND i viioNVt.ts. 

'Phi: chief constituent of the organs of tfecs, and a.y 
other vee-ctable efowthis whatsoever, is the substance 
known as cellulose, from llie fact that it cowstil.utes the 
material of (,be, cell walls and tissues. ‘ 

I'erfectly pure c( ilidof.e, unmixcil with any otlie.r suh- 
td) 
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Htiuicu, in iK^vci- ini't witli in ini(*iri', Ijiit is always more 
"or loss lirnily roniliiiusl with coloui'ino nnitXrrs, fats, 
aUanniiioids or yiiinniy sulisl„uu'cs In thr yonnyrr )),irts 
of |)lan(s it is fairly |)nr(', lint wood ainl Iflir liyir'ons 
jjortioln! of jilants Oontain tccllnlosi' in adnnxtnn' witli 
(ixtranroiiH liodirs, niorr jiarl.ic.nlarly rnonisfino or inimn’al 
niattors. 

(a)ttonand |ia|*i'r niadi' fi'oin ra^s (csjirrially Swi'iiisli 
liUri' [)a|)ri') in,i\ III' ny.irdi'd as fairly |iiiri‘ rrllnlosr. 
and tlu' |irf|iarod lilirrsjif ll;i\ and ln'inp also contTlin it 
in a. nearly |»ure slate 

t’ellnlose is distinyiiislied !iy its l)i;di ]>oWer of resist- 
ine- most elieiniral reayeiils, lieiny insohiMe in water, 
aleoliol, I'tlier. fatty and \ol*dile oils, and ev 'ii in dilute 
aeids ,ind alkalis, 'I'lie onl\’ k now n eliemiral e,oin|iound 
in.wdiieli it is eonijilet el\' sohdile w iilioiit deeonniosition 
is aininotuaeal ro|i)ier oxide soiul ion |ire|iared liy dissolx - 
ino freshly |lr^•(;i|lilated eoiiiier hydroxide in hieh.y eon- 
eenlrated anuuoida t'ellnlose leotton or liltei- ]ia]iei’) 

rodueed into this de,e)i hhie lii|nid swells up to a 
\<«,se,ons inurilaee. and then yiMdually dissolves to a blue 
mass, whieh forms a eohereiil. Him when spread out in 
thin layers t.o dry. 

I’erfertly Jiiire eellulose is prepared hy Ireatiny rotton. 
jiurified llax or hemp lihres tf.ihries), or pure, unsi/.ed 
paper with dilute hvdrorhiorie acid hydrolluorir acid 
and ehlwrin^ water in siieeession, then witli diluii' alkalis, 
and tinally with alcohol, elherand water. 'I’heSe solvents 
suw.essively exti'art the impurities from the cellulose, 
and lea\'e (he latter in a pure^ or nearly pure, state. 
.(tiuc.ent rated sul|ilturic* ai'id or h \ ch'oi Idorie acid will 
chemicaK^ modify cellulose and dissoKe it.; and.hy hoii- 
inh cellulose with dilute Jiydrochlorie or sulphurie arid, 
j^t is convi'rted into oi-ape liuyar. 

I’aper (real.ed w'ith, or dipjieirin. a mixture of one ]iart 
b,y volume suijihurie arid and half that ipiantity of 
wathr, for one to two minut.es and then w ashed i[ui(^<lv 
wjth jileiity (d' water, fuiaiishes jiarchment. pa]ier, which 
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no longor scparjitcs iiiloVs inilis idual iiliroH whim flaeod 
ill watiT. 

If colliiliiHn 111' Iroatcd wil.li a luixtum of (loiiCL’iitrafcd 
nifric ac.iil and sulphuric, acid, if uudcriiocs aifcrafioii into 
a nuiiihcr of coiniHiund.s known under the ecncrtc'naino 
of nitro-ccllulosi;. As a nilc tlicsc liodics cxliihit tiio 
jiropcrtics of };uii-eolton: lml> in certain eircuinstances, 
and especially when weaker nitric acid Jias heen used, or 
saltiietre has Itecn (‘lujiloyed instead, a nitro-cellulose, is 
forim’d which iliti'ers from eun-eotton in heine less ex¬ 
plosive (though it hums very rapidly) and ajso by heiiie 
soluhle in a mixture of ether and alcohol. This solu¬ 
tion is Generally known as collodion, the fairly innocuous 
ditisolvecl nitro-cellulose therein constituting collodion 
cotton. 

The jir.ictical pre[)aration of chemically pure cellultise 
heinir a dillicull and (*xpensi\e process, the pure material 
is dis])enscd with, heine'rejilaced hy suhsUinces contain¬ 
ing cellulose, such as cotton, pajier, linen, etc. Despite 
the innumerahlc recipes and patents for ]ireparinj;' celly- 
lose from \ arions other materials, aliened to he specially 
adajited for ihe })roduction of nitro-cellulose for this jur- 
pose., it is douhtfiil whether any other materials than 
cotton, pa]ier and linen have ever been nseilon a practical 
scale. The cellulose recovered from the wood of coni¬ 
ferous frei’s iiiinht eonie under consiileration for. this 
jiurpose, hut the suitahility of one or Ihe other J<ind of 
cellulose, will have, already lieeii carefully tlire.shed out 
liy the manufacturers of celluloid, by praetieal t.i’ials or 
on theoretical nrouiids, and it may he ihdiuifely stated 
that cotton, paper and *111011 are'tlie only raw materials, 
eoutaiiiijin cellulose, actually enipltiyed. 

As already meutioiicd, the iiitro-cidliiloses arc jireparod 
by troatiiij.;; substances coiitaiiiinn cellulo.se, with a mixture 
of coiieeiitrated sulpliuriff aeid and more, or le.ss coiiceii* 
trated nitric acid. The, suljilniric acid, whiyh plays no 
paH ill llie actual coinersiou process, serves exclnsiTcly 
for alrsorbill}^ the water liher.ated hv' the action of the 
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nitl'ie .acid on tlu) ci'llnlosc, so as to |(r(iv<‘Tit .a too r.apid 
dilution and premature weakeniii}; o! tlu' nitric .acid. 

In addition to ctdlulosc many other organic suh.stance.s 
arc coTivcrhal liy^ nitric acid into nitro-coTnpounda, or 
“ nitr.'l.ted,” the action coufiistinjj’ in the nitric acid bcino- 
split up into a nitric acid radicle, (the so-called nitro-oroup 
or hyjionitric acidi and a water radicle. d'he nitric 
radicle, coinhines.cheniically with the orffanic suhstance, 
present, which it “nitrates,” whilst the water radicle 
unites with hydroeen, elnninated IVom the oroanii’ suh- 
•stanee, to I'laaii watei-, udiich is inuni'diatcly seized hy the 
sul|ihuric aciii. 

'I'he actual nitro compound I'ormed di-p.'iids on the 
strength of the nitric aciii, the leiijith ol 1,h.‘ reaction 
and the temperature of the acid mixture, as well as on 
tl¥- nature of the cellulose material used. Xl’he nitro- 
eroup may coinhine two, three, tour, live or six times with 
the cellulose, a<id I’urnish the I'ollowino compotinds:— 


Dinitii'-fi'tluloso, 2 nilm 

'rniutio-cfllulot.o 5 

'IVtrauiiio-ft'Uulosr „ 4 

l*<‘nlanitio-fi'llulosc „ -S 

JlexuuiLio-.'t’llult'Sf ,, () 


oiips,. 


The niti-o-cellulose known as eun-colt.on, and now used 
as the propulsive aoeiit in modern ammunition almost 
e.xclusively, is the most highly nitr.ited ja-oduct ot the 
se.rie.H, lie.xinitro-cellulose. All the others ar*' collodion 
wools, dill'crinf;’ from oun-cotton in that they are soluhle 
in a mixtifre ol' other and alcohol, with wdiich they lorm 
the liquid known as collodion., 

t)ue c other of LheSe nitiro-celluloses forms the main 
product of nitration, according to the manner in which 
the operation is pcrformcil: hut it should he noted that 
^ther memhers of the scries arif formed at the same time. 
Thus commercial gun-cotton contains collodion wshiI nitro- 
cclUilo.scs; whilst a collodion wniol consisting chielK ot 
tetranitro-cellulose. for instance, will contain other mem- 




l‘i 


('liLUlLOID. 


Iiors of Ulc Hi'i'ii's, I'.if, ti'iiiiti'ii-cclluloso.. It is tvuc tliati, 
by Wdi'kiii;^' oil a laboratory scatr aiiil liy ])rolonoi‘il 
wasliiiiji- with i'(ln'r-alrobol, omi rol(,oii can Ih' obbiincil 
in tbc pure state; but., on the otber hand, it. is only with 
"•feat, (lillicnlty, it at all. that, a collodion wool' elm be 
|)i’epared that contains only a, sin;;ic nitro-eidbilo.sc and 
not a mixture. The ti\ e nitro-eelhlhises are rormed under 
the I’ollowdnc'conditions:— 

1. Ilexanitro-eellulose , n|in-i'ottonis I'orined by the 
aeiioii of a mixture of eoneeiil rated nitrie acid iS|i. e-r, 
J'n; and pure eoneenlrated suljiliurie acid ttl l!.j on a, 
substance eontainiu” eellnlose. The jiroportions of the 
two acids may be \arie.! considerably ■ bn' instance, three 
volumes ot nitrie arid ' sp yiv 1 dlT to one of suljihnrie 
acid isp e'|. I or thre.' volum -s of sul|)hurie acid isp. 
H'r. to one of nitrie aeiil ’S]i. er. In. In eitlwr 

ease a nearly ehemirally jiure e\iii_ri,tton is obtained. 
For I'lirther ])arlienl.ns a^ to the process, sfe under (lun- 
cotti m. 

i. I’entanitro-eelluhoe is always roianed wlien eotioo 
is acted on by hiehl\ concentrated acid mixtures at u 
low temperature, lls prodnelion is I'aeilitated by a hieh 
])roportion ot sulphiirie acid in the mixture, but if. is 
ne\ei- obtained pui'e, iu ine- al\va\s aeeom|ianieii by I'itlier 
hexanitro eellulosi. or let.ranilro-eellulo.se, I he I'ormer wlien 
the acids ha\e bi'eii too stioiie', and the latter wheiidhey 
have been loo weak. It can, liowuwer be prepared in 
a very piite slat.e by illssolviii;^ ordinary I'ollodioii wool 
frieh in tetranitro-eelhilose in warm nitrie aeijl, ami ])re- 
e.ijiitatine the clear soli^tion by an e.xce.ss of sulphiirie 
aci 1, t.Iie mixture beinp kept eiTol by siiiToundine- tiie 
vessel x\iitb ice. The collodion wool is inlrodueed into 
nitrie, acid ot sp. jrr. I'40, and nt a teni])eratnrc ol' 40-(i0'' 
mit.il the .solution bee-ins lo a.ssiime a strone- yellowy 
tiijne 1 which ensues after wariiiiiie-for about an boiir). 
'Idle cloudy solution, niter lieinn cooled awh’iie in the air, 
is slirroiinded by ice ;t.o )ire\eiit the lilicration of'red 
fuinc.sj and tiltered l,hroU;;h asbestos. It. is then re-eooh;d 
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wftli ic(! iui<l tn^tril witrli ii I'mB-rolcl vnliiuic of coiicrii- 
sitljilmrif :U'i<l !s)i r,S40), also has hocii 

coohsl with ice hi'ron-liaiul. 

After the Jieiitaiiilro-celinlose lias lieeii tl^|-o\vn ilowii, 
tile lim»iil is jioiirfil into a lai'ee (luaiitily of wafer, ami 
the eiilloilion wool 1,> I'l'covei'eil hy fillralion ,iml wa.shine- 
with water. I‘’urlher |nirilieation is ell'ecteil liy ilissolvino 
it in i‘tlier-aleohoi ami i-e-|ireei|iital ion with water. 

o. 'I’etranit ro-iVlhilose Is I'oniieil hy treal iny eotton with 
a mixture of the eoneenlrateil .leiils —r (/, one vohyne of 
.siil|ihiirie aeici of s|i I Sif."), ami one of nitrie aeih 

'sp. or. I'O'Sl -at (io (lor ti\e to ten minutes. Kvim 
when the eotton is treateil ior lilleen minutes at, ISO (f 
with a mi.xtuie ol e.pial volumes ol siilphurie leid of tjie 
ahove stren^;l,h ami nitric *ieiil o| sp. er 1 ft), the same 
|iroihict, is ohlaineil In this latter ease the proiluet is 
that, hnown as Seherino's eolloiliou wool. 

4. Trinilnej-elhtlose, or rather a mixture of Iri-ami 

tetranilro-eellnlose in which the former prepomlerates, is 
ohtaineil when cotton is treateii lortiietolen minutes 
^t. (i.")-7() ('.. witli a mixt.itreof foitr \ olumes of nit t ie ai-iil, 
of sp. e|-. 1 ami live \ohunes of sulphuric acid 

of s]i. i;r 1 Sd."). 

5. Dinitro Ceihtlosc is ohiained hy the ttelion ol hot., 
very dihtte ni(ro-sul]ihurie, acid on eelhtlose, as well as 
hy ijefino on orilinary collodion wool (tctranitro-cclluloset 
with ]iotash or ammonia itt thi- latter case 2-4 ertiis. 
of collodiofl wool are dissoUed in i(K) ec, o[ it mixtttre. 
of ether and alcohol, alcoholic eiustic potash hcine 
added in^’xce.ss and shaken up. The collodion hccomes 
very litlid and yellowjirowti iit colour .\t the end ol 
oue to two hottrs th« so'uftoti is ililutcd with ti larec 
'volume of water, and the free alkali ticuti'itlised hy 

an iiddition of ililtile 'siiliitiuric iicid Theretipoti (he 
•■dinilro-cellttlose collects An III*' surface ol the liipuM its 
a white. Iloccitlenl, aoei' yalioii, which is then lillered, 
waslied atiil ilrled, formine; a yi 'kmish e-nmmy ma.s.s^. 

A variety of products are also ohliiliiiikle hy the itctioii 
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of nitric acid on (!cllulos(^; and tlieac '(litfcr from f;un- 
cottiOn and collodion wool, as well as from each other. 
In fact even the pi'odiiets known as exdlodion wool are 
dissimilar, fyur varietie.s heine known. Moth (fun-cotton 
and collodion-pyroxylin an? used in the mannfaeUire of 
cilluloid; and it will therefore he necessary to con.sider 
the nature of this pyroxylin as well. 

(!rN'-C( I'lTON. 

I'he discovery of e'un-cotton hy Schuidiein and liolteiu', 
simultaneously, in 184."). exeitecl general iutci’est, it heino 
re.earded as certain that e-un-cotton was destined to en¬ 
tirely snpersed(' j;un-powder in time - a su|)poHition that 
has only recently hism f\dKlli'.| to any (‘xlent. In indus- 
ti'ies like celluloid mainifaeture, where oun-cotton is used, 
it is made on the spot, owino to the dilliculties atteiidld 
on its conveyance from ]ihiee. to |)lace (though there Is 
little daiifjer when it is transjiorted in a wet .state) 

Out of the immerous methods of |)i'e])ai’ino this im- 
])ortant raw material we will cimline ourselves to twiT, 
the two mostly usecl at ])resont, namely, thosi^ of Lenk 
and Ahcl re.spectivciy. 

In all methoils it is of ereat importance that the 
nitrie acid should he pure (free from ehloriue I'.speeially) 
and as stroiie as po,ssible. The eottoii, too, .should he 
thoroughly jairiKed, and the tiui.shed oun-eottoii iVeed 
from acid hy treating it witti water for suveivcl days 
(thi.s operation formerly took weeks). The slin'htest 
trace of residual acid imparts to the e-un-cotton tendency 
to ijradual decomjaisiticv.i, and uiidei' certain conditions 
to easily explode. 

]. The Lcnk Meth.Oil. —'I'hc cotton is first hoilc.d for 
two to three minut(‘,s in a solution of potash to free it 
IVom fatty bodies, and ig then drained in a. hy<lro-ex-.' 
tracto)-, washed with water, draini-d afresh and dried. 
It is next placeil In a mixture of one jiart of idtrie. apid 
(sp. *fp'. T48-l'4!t) and tliree of sulplmric acid (sp. f^r. 
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whicti will convert the eo*t<>n into explosive fjun- 
cotton in a fe.w loiimtes. 

'Dm c-otton after heiiiff taken out and allowed to drain 
is ecEvoreil up in stoneware jians for a coiyjh' ol days 
to e.onjplete the conversion of ih(‘, cotton intf) inire ^-un- 
cotton (hexanitro-eellulose) as far as possible. It is then 
drained in hydro-i'xtractors, washed with a larjte volnine 
of water, and laid in runnin;^ water for tliree, to six 
weeks. Tn ordeP lo ('liminate the final trac(!s ol acid, 
the [fun-eotton is boiled with jiotash solution, billowed 
by drainine- in the hfdro-extractor aial washing as 
Ix'fore. ^ 

i. Tli.r, Ahi'l Mi'lli.oli. - 111 this ])roe<!ss cotton-waste 
(instead of cotton. is niti'ated, the material being Ireijd 
from fat as in the Ijeid-; unshod, and t.i-eat d in an aciil 
mixture of identical comjxisition. in which, however, it 
is’left for twenty-four hours insteail of a fmv minutes. 
The pi'oduct is lirained in the hydro-extra,etoi', wa.shed 
ipiickly in ]ilenty <if water and re-drained in the extractor, 
these operations Iteing several times rejieate.d I he gun- 
('fitton is then (las.sed tiirough a machine simikir to that 
ifsed in br<‘aUing down jtaper slock .-ind t.reated in a 
“ poaching machine ” containing a large quant ity of warm 
water. Owing to the tine stat.e ol division obtained by 
the previous treatment., and to the use ol warm water 
and the poaching machine, the- gun-cotton made by tin- 
Ahel*]iroce..ss is comph-te.ly Ireeil li'om acid in about two 
to thret' da.fs, whe.reas six to eight weeks are ijequire.d in 
the Ijcnk method. 

The I'esulting loosi gun-cotton can he compressed into 
cylindrical form, but tlui com press'd lyticle is not used in 
making cellulose. 

y Propi:I uies of Gi' n-coUon. — Judgeil merely h\*appe,ar- 
ance, there is no diM'ereuee between ordinai-y cotton and 
ffun-cotton, or between orilhiary»pa))er and ]ia]>er that has 
been treateil with the aciil mixture, the entire structure in 
botjj eases rAnaining unchanged. 'I’ln-gun-cotton is imly 
a little whiter than fhe other. II, huwe'. er, gun-cotton 
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l(i.‘ rnhhcil, o,'[)rci;illy al»;i in<)ili‘r:i(,rly Wiirm UMiipiTiiMirc, 
its tilirrs lii'CDMii' striiiiyly clci-ii-iticil luiil will inlln'i’t' to, 
till.’ Iiaii'l. It also I'la'ls soimovliat hufslii'f tha,ii oriliiiafy 
cotton, aiiil^yivfs out a sliylil crtickliiif; sotind wlicti coiit- 

on is i'\|iloilr(| liy a Mow of pfcsstiiv, lint the 
c\)ilosioii is fcstfictcil to the [loflioii actnally alii'ctcd hy 
the shock, leaving Ihi' cesl ini(h‘com]ioseil. .'iti Ih. 

weiyht e.iii he dfopiieil on siin-eottoii' ri'oin a height of 
40 inches wilhonl 111-041114110 an e\|ilosion. The e.olton is 
eoln]ifessed to ahoiit. oni'-lhifd it-; orioiiial dimensions hy 
the lilow. and it is oidy when (he weiyht is dfoji|ied IVoin 
a. hciy-ht of li feet Ih.tt,a sliyiit' delonal ion oeeili's, t he hulk 
oj' the III iss heiiiy sealtefed .ihoiil hy the loi'ee ocnerated. 
I'iveii when the Welslil is dfi(|i|ied rioiii a heiji-ht. of nearly 
40 feet the whole of the yini-eolloll will Hot he exploiled, 
hti(, only it Mil, ill port ion (he rest lieiiio disper.sed td a 
consider,ihle dist.inee 

When e-iiii cotton is oradiially heated it heoins to de- 
eoiiipo.se at tiO (' with liher.tlion of acid fiinies, hiil, as a 
I'llle, no e\plosion oeeiirs heloiv Ido (' If heati'd iinlT'e 
rajii'lly it will generally -letonate at l.'iO-I.SO t h, ol'tmi 
even at l-'tti (',. hilt rarel,\ lu low 100 (!., thoiioh eases 
h,i\'e heeii known where eiiii-eortoii has esploded at 70- 
100 'whilst lieiiiy dried on warm im-tal supports, lie 
deeil, in e.xeepticiiiai iiistam-.-s. .dr at a (emperattire of 
'25-dO (' has piodileed ,tii I'Nplosioii. lienee ofeal care 
IS III cessip-y with eun-eotlon, especially in tin' dryili”' 
process. ,Maii\ of tl" explosions oeeniriiie at such re- 
marka.hly low leinperatnres may ha\ e lieen dii»- to l.lie im¬ 
perfect elimiiialioi^ of ,teid . hut, thanks to (he exce.llent 
pnrifyin,n ]iroees;-es of Ijciik aml.Miel, theyare now rare. 

Wet •;iin-eo1,|.on is mMeh safer to handle than the dry 
material ; and indeed wdieii it (■•mt,tins a snllieient. amount 
of moist.tire it. can liardly he Consideiei| at all danoeroint 

(iiiii-eottoii is iiisohihle ill water, alcohol, ether, chloro- 
forin and acetic acid, dilute acids and allfalis; lrt\t is 
■solnhle 111 vt’iutil <41 )i t'li. -< ii ii'i.li V i ;i Ir'i till ti I 


dim- 
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Ir sal.unilcil witli ('(Jiar, ali'diiol, aarlioii ilisiiipiiiila 01' 
Ih'UZdI, mni*ciii(.(in (Oi ii;'iiili<in ol the liquid, 

lull wil.liout. I’xplosioii, Mriid n smell ul' nilruus aeiil is 
;^i\eii oir. \Ve(. e'uii^eoll<iii is )'eaiiily ie-iiiied liy liuniiiie' 
<lry, (■.(vTifpi'essecI yinid'iitldii. It is siiliihlein a. mixture ol 
dryiue' vee-ef.dile oil xvitli lialt its weielil, of eamiilior at- 
afiout I do' (!, to [ oi'iu a. ]ilastie mass, xylonite wliieli can 
l)e easily moulded, and l'ui*uislies, wlien dry, a yellowisli, 
siani-transluceni mass. 

Sl'KCl M, (il'N ro'l'Tn.X'S foli <'KI.I.TI.din -\l AX’rK.vrTriiE. 


I, Aeeoi-dine- t,, t,lie met.lioil ol' I!, 'riiliouillet and 
J/. A de llesan<i''le, ol' I’ari ,. (he raw matia-ials i'jia)ier," 
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rotton. limn, Iiem)i or while woods) are dried al. 100 (t, 
{^■(■(mnd and (hen ni(ri(ted. 'This |a.st oper.ition i,s ]ier- 
I’orined in yla.ss, eart’ieiivt'are <ir yla/.ed iron \c'ssels, A 
(Kilts. 1 and 2 ), 7 S inelie.'f d(‘e]> and niouiileci on a lijittom 
fiooline' ja,e,het, IS, traversed hy a How of water. 1‘nieh 
\'ej.sel is irmounteil hy )\ .ld,,lss eovif, V, (o pi'oteet the 
opoVato I'roiii the lunies. The sTnall laqijier, 'I', in tlie 
cover can he cUsed hy a slidi-, and (he lateral ojieninn, 
hy a llap. 

'I'he e-round ilry materials are treated in this vessel 

» r> t’ , 
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with ail aciil mixtnri! from a previous ojieratioii iii 
aiiothi'r vessel. In order to mix the eliaroe, tlie operatin' 
inserts his arms throueli the opjKisite ojii'ninos, o, and 
the attaeheil ruhher sleeves, m, whieli cover the arm 
down to (he wrist. 

When till' nia.ss has been ke])t stirred for ten to tifteeii 
minutes with a kind oi trowel, it is reiiitived to a press of 
•glazed eastdron (I’ij;' :t},witli iiM'forated sides and liottoiii, 
and is there jiressed h_v foreine down the pluiieei'. I’. 

'I'he re.sultin^f eake is next transferred to a second 
mi.xiii"' vessel, where it is treated di a suitable manner 



Fie.. 1.— 

Fici.a. Press for Nitrosielhilesc'. Trucksfoi WasliingNitro.<'enuioso. 

with a mixture of three parts of sulphuriT achl (.sp, }rr. 
l Sd4) and t'vo jiarts of concentrated nitric acid eontain- 
iut; nitrous acid in solution, and is a^terwal^ls pressed a.s 
liefore. The acid drainin;' frmii the jiress is returned to 
tlie tiret mixing \essel, where itds used witli a fre.sh hatch 
of Cellulose, after being .strengthened with concentrated 
sulphuric acid or di-y sodium‘sulphate. 

The 1 ire.ssed iiitro-ceRulose is next stirri'd up with waver 
and placed in wooden trucks fitted witl^ false bottoms 
(J^ig. 4). Thi'se trucks are mounted on wheels of unequal 
size, so that they can be gradually moved up an incline 
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whilst th(! washiiifr water runs down out of one into 
irtiothei*. i he ri‘st of tlj<‘ a(;id is washed out wil.h watei 
containing;' a little soda or ainnionia, and linally v^ith 
clean ^vater. 

2. Ac<cor<lin;r to Ifyatt, ol New Yoj-k, it is inadvisahle 
to tr(‘at ]ia]K‘}‘ in whoh' rolls oi" sheets, sinc(‘ in such case 
the acid wdl not soak rielit throueli; and moreen er the 
nmni])ula(ion of lar;re sh.^d.s of jiaper laitails the use of 
lar^fo ((uanl.ities ol aeiil. ih' recommends that the pajier 
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^ riyaU'e l’ii,|« r Toarer for Cellulose Making, 


ho torn inUi li'a^i'ments as small as jio.ssihh', and in this 
condition hrftu^lp, int,, contact with the. acid. 'I'lie action 
ot the latter i,s then more comjilefc and i|uickor, and a 
Comparatively small vesst^ cjiu lat used. 

^hin t„, jin papeu* is cmjiloyed, anti thi.s i.s torii intti 
smah i’afrments hy the ajipaiatus shown as a side view 
iul^-ig. .'i and in iVont view in h’i^r. p. 'Phis device con¬ 
sists of one or jinrrc rotary iollers, A, on which the pajier, 
B, is wound, the rollers boine; supported hy the heariufrg, 
A. (Jnly one roller is shown in the drawin{;'.s. 
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Ki-niii t.l)is I’ollcr till' ]i,i]ici-jiassi's t,i> (he I'ollcr.s, 

('. one III' wliicli is I'otiU.ccI liy IVic'liou willi ih.' (illici” 

Kuc'l 1)1 ttifM' I'ollcl'S is jll'IlN illcll wifll 11 IHIIiOk'I’ Ilf 

circuilir cliiiiijicls in wliicli llir u-niil,. wires, J>, the 
upper ends 111 these l,il (er heiii” hent. haek iind lastened 
1,0 lihe hars, \‘j. I hey extend lielo\\' the yiiide j'otters, 
and the one si-t is atl.u-hed to knile hhides, the cutting 
edees ol' which Colli' ill Conlll'et with tile teeth ol' the 
rol.iry hreaki'r, (J, so that tlie paper fed hv the rollers, 
(k is lorn into very small scraps. 



The I'ollei.s are mounted in elastic hi'iirijiys. so tliat 
they are always jiresu'l together whether one or tnore 
layers of iniper he jiassiny l,hroiiph. The, |iaper can he 
Fell Onthi uiacliine in sheets iiisleiid ol' in rolls. 

The rraoiiients of ]ia|icr arr next, placed in tlie ve,s.sel, 
H (Ki,e'. 7), which contains.a mixt,iire ol' sulphuric a,',id 
nitric, acids warmed to ahout 20-02' ('. The \ e,s,sel is ]iro- 
\ided with a vertical .stirrer, I tlrip;. which can lie 
rotated ra[iidly and also lil'l.cd uji out, of the aciil and 
lowered into the same. 
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'Phis stirrci- lii-iii”;s Uk'' af.iil Mini pM]*i' into iiitiinatc 
wontaat, so tlia(. tiic li'ansronaatioii into nitro-(;clliilos<' is 
<|ili(:kly (.'Mt'cLod, wliieli tloiic, tile stiri'iT is |■('nlo\ ad, and 
tile mass is lidt at rest. I'oi' about twiud-y minus's to ftini- 
])lt'ti' tly ojK'i'ation. • 

'I’lm vussi'l, H, is piad'iTal))V mounti'il on a tundaldc, 
If, l,y moans oi \^ lli^dl it <'aii l)o iu'ouolil. into position 
undor (.lio crano, d ( |•'iM•. wididi lifts llio. \'oss(d and c|is- 
oliarj^u's its coutionl.s iiil.o tlu! liydi'O o\ti'a<'.l.or, K. In tins 
lattoi’ all tli<- ovooss ol acid is oxpollod I rom tlio mass, 
and runs away tliroiiyli rt,,. pi|io, K', int.o tin' acid tank, 



O', wliont-o i4 is I'otni-nod to thi' \ossol, H, wliicli .it tim 
same time is cliiu'ooil wil.li I'rosli acid iVom tliotank, (}'. 

'I’Ih' tank*:, (t, Ot -n'o |irovidrd witli airtiylit covers, K- 
and N, ami tin a.cid is r^iisod llir*n”|i i,lie |epos IvOind 
N', intotlio v'ossol, II, liy^coniprossi'd ai*. admitted tln'onyli 
the. |iip( ]\r ami .Mo 

d. "'rl/i,i/in of llii' Slii.iiuK ('<lluliiitl('o.-—\i lids com- 
[•jny's works, neai I’ari.'-, hiii' n^tro-ci llnlose is m.ade ii\' 
snhim reiiie |^aper, made of cut ton and linen and weiyli- 
ine ijo,I ■ i,z. per sipiai'e y.ird I'op .some ccaisi.lei'ahle 
tiiiKP in eoiieentrat.i'd nitric aciil, co'.tai.nii ^ a small pt-o- 
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|K)rf.io 2 i of coiicciiti-iitcil sul](lnLi'u; iiciil, tlio [iroiUict hoiiij; 
afk’rwiii'ds laid in wator. ' 

NiTUATIN(; (’KN'ritlKLIiJATasERS. 

Tlnwt' niachiiK^s, wliic.li arc mainly intended to oxjiel 
from tile interstices of tlie. cotton tlie aii' wliicli hinders 
niti-ation, are made iii ditfereiit patterns, hnt liave not 



lonnd j^eneral euiji'oynient in tin, celluloid industry. This 
is due to th(‘ fact that constant e.'(|)osure of the nicchanisin 
to acid.s anil acid fumes results in injui-y to the former 
anil an cx|ic,nsivc outlay in repairs. In addition a lai'j'c 
cajiital outlay is rei(uiri'd to jirovide a suHicieiit immku- 
of machines to ena-hie the cotton to he left for one to two 
ho;irs in the extractors. The most widely used mafchine 
of this class is that of .Selmar and Lanoe, consistiiiff of a 
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liydi-D-extractor of tlic oi-i.linai'y typ', tiflcil witli a ))(‘r- 
Soratcil iron ca^'c, 15, 33 uiclich in ilianain.si<lc the 
Ciisin^, A. 'I'lic liil is fitted with a liiiif^nd cover, for 
the introduction of the cothin. It is also )irovideil with 
an 3-iia:;h exhaust pijic for carryine- off the, acid fumes, 
wdiich ar(5 drawn of, in tlie ordinary nianiH'r, hy means 
of a fan, and delivei'i'il through eartlienware pi|x‘S to an 
aliS(a'])tion to\v<')'. 'fhe ^:ajfe is susjiended, in the usual 
manner, hy nnsins of a collar-heariiie-, (!_ and is ixwolved 
hy a belt ])ullc‘y, H, mounted on the lower extension of 
the central shaft. A hand brake, I, brines the madliine 
(juickly to a standstill wdien the, ]irocess is ende<l. To 
woi'k the machine, the a( d d)’aw,oif taji in tlie, bottom 
of tin' casino is closed, and tin' acid is I'lin in until the 
vessel is tilled to withiii alxait an inch . f tke toj). Tin' 
machine is set I'unnino at low s|ieed, and alxTOt, 17 Ih. of 
cotton is enten'd by deore<'S, which I'aises the, level of the 
acid to w ithin half an inch of the toji. The machine is 
then left to itself, with the lid o|)en, there heino no oh- 
j<a',tion to this as the ((xliaust fan prevents any escape, of 
acid fum(!s. 

In about twenty n\inutes the o])erat,ion is coiiipleteil, 
the acid is draw'n off, the liii closed, and the machine set 
to run at hieh speed, wdiich done, the cotton is taken out 
with a tonos. 'fhe advantaj;c of nitratinj; with this 
apparatus is t'nat the e.xpelled acid can he easily collected 
and "used over a^ain. The apparatus also enables larf^c 
(piantitfcs t*; he treati'd at a lime. 

voiJ.oiuoN Wool. 

This substance differs from ouu-colk,in by liciiij;' almost 
inc-xpl ive and by its solubility in a mi.xiure oj alcohol 
and ;thcr, in whiih eun-gotton is insoluhU'. The method 
•of preparation also diffeus, inasmnch as a hiehly con¬ 
centrated nitric acid and a low temperature are emploju'd 
foi; .;un-cotlon, whereas in the prejaration ol collodion 
wool a ratlicr more dilute nitric acid is used, or .this 
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acid is rcpi.'ici'd'In' a mixture oi' niti'ic ami liydrocliluric 
acids. Frci|m‘nlly aJsu a ld;;li t.cm])ci-atiu-c i~>0-Tl) I'J 
ia used, a weak aciil and a wai'iii acid li.itli ravuui'injf 
tlie rirodiictioii ul’ C(illodii)ii jHTux'ylii}. 

'I’lie colloiliim Wdol limn; ]iarticuli'rly used for ]ilioto- 
^Ta|)ldl• jiurposes ami the maiiufaelure of ceiliiloid, etc., 
mainly consists of fetraiiilro-celluluse, mixed willi (ri- 
iiilro-cellulo.si', Owiiiy (o llie conditinns of formation of 
pcntanitro-ccllulo.se .and dinilro-cellulo.si' tliese sulisl.aiices, 
which .also are collodion wools sohilile in ethia'-alcohol, 
■are fiot foianed to an\ l■\•(ent, ifi.at all in ihe prep.ar.ilion 
of true collodion wool. 

Metiiiiiis or (’oi.i.oiuox' Wdoi.. 

1. < )uc |i.ir(, hy wia'elu of e .tloo is immersed in .a 
mixture of 20 pai'ts of siiiphiii'ic acid .and 0 of powdeicil 
.sal(]ietr(;. in uhichil is left iinlil .a sm.all .s.ample, aflia- 
a (piick washiiio w ith w.iter- .scpmezlny‘■siiirnsine- with 
alcohol .ami sipiee/.iiio ay.ain, is found (o dissohe rapidly 
and completely in .a mixture of 2 jiai ls of i lher and' 1 
<ii .alcohol, W Inai this is the case (he colloilion usidl 
is wa.slmd thoi'oueiii.i' nilh water, pre.sscd helueeii linen, 
and left for twiail i-four hours in cont.act with alcohol, 
which di.ssolves out ;i sm.all proportion and .accpiires 
a yellow tinyi'. Tin; collodion wool is next jircssed ayain 
ano immedi.ately di.ssohed in 2 ]iirls of DO per ’cent, 
alcohol and 10-20 p.irts ol i lhei- sp oi'. O'T.'li, 

2. rure'eotton, Ire.ed fioni hit hy hfiilino with a .solu- 
tioh of sodimit or pota-ssium carhonafe is jijaced in a 
mix'ture, ol 7 parts ol, nitric acid .sji, ea'. If.'i. and ft 
of ]mrc sulphuric •tieid, a' .i tei'nperatnre ol 54-.')S (1. 
for fill'Jo elehl, minules, after winch it is ,s<picc/,ei| and 
washed. 

.'t. One part of cotton is left,for twelve to twcntyd'ollli 
hours at oialinary tianpefatnre in a mixinre of 7 jiarls 
ol nitric acid 'sp. e|. | ja,. and !t of ‘sntphnric acid 

''sp.for. IsS:!.'!,, or .S p.irts of nitric aciil (sji. o|. p;}jij and 
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20 III Kulpliiii’ic uciil. Thi“ ('iilliiiliim •wnol ihii.s ])ri)iluci;il 
iil till'll S(H1(‘C/C(I illlii \V,'l,sill'll. 

■t. OiH' til I 1 jiiirts III i-iiliiiii iii'i' iiimii'i'srii in u niixturi: 
III' 20 |iarls nt nitric iiciil ami OO nf ,snl|ilinric aciil, cntilcil 
til .')0 ,t!,, Icl’t tlicit'in I'lir twenty-limr Imni's anil tlicn 
waslicil. 

Ti 'In )iri'jiaii' 1-1111111111111 wnnl IVnni |inri' satin |ia]ici-, 
fin- latter is slee|iei| in a,ini\lnre of 27r) parls nf nitric 

aci'l (s|i. yr. I’47), 275 parts of sul|ilinric aciil sp. or. l.St; 
ami 75 nl water. An alternati\e iiii\liirc is one nf 50 
parts of til e same nitric itciil, 100 nf nitric aciil isn*!'-]-. 
r.’id-, ami 100 lit siilplinric ai-iii (sp. o-r, l.s.J). Kie-hti'en 
jiarls III the paper aie leit 'll llie snlutiiin I’nr an linnr atr 
• >•) I'., ilnrin^ Mliicli jirecess it increases ai'niit 40 per 

cent, ill weielii. It if then uaslieil with w-,iter. 

th ''■sv-lieri tie s cniii II In 111 wi lel chiell \ cntisistsiil (elranitrii- 

celltiliise. Jt has alreailt I.. iiieiitinneil that a ciilliiiliiiti 

wnnl 11 | analneiiits ciimpnslt inn can In- nhlaiiieil li\ ( reatine 
cnltiin I'nr lil'teen miniltes at Stl I', with a ti'ii.xtnre nt 
eipjal jiarts nl niliic aciil tsp yi-. l- lOi ami snlj iiiiric aciil 

'Sir er. l-,s45 . 

I. • 'I'llnillin Wi ml is the purest e. illm linn w mil, I rei i r- Hit 
all nre-.inic lni]iiirities capahle nl eiiteiine nim i-niiiliina 
ti-Hi with nitric aciil, siicli, I'nr inst.incc as iIcNtrin. 
\,\'liiii|iii, nitrn iiianiiltnl. etc. 

t ellniilin i;, prcpareil li\' illssnKine- enllnilinii wnnl in 
ether-,ilcnhnl ] ireci pi ta ti 11 ” it with w aler, ilrviti”-, reilissnlv- 
Ine- a III I t hell 4illierille t hrnn”li ,i special lilteriii”- apparatus. 
'I'he .snlntlnn is |iiccipil.atei| ayain. ami the prei-ipitate ri^- 
ilissiiKeil in»a mi\tn-e nf ether anil alcnhnl ami tillereil 
as licrnre. 

Mill clear liltereil cnll^.-ilinji is ti-eeii fi.ini ether ami 
alcnhnl 1^ ilistillalinn tn sm-h an e\tenl that the^iie-hly 
vi.scniis resiihial mass ctin Jie jinttreil intn iiiniilils while 
slWI v\;ii’in. ^riu* MUtss ol»(;uucfl <tii 

MMiliiii.'' is cut lip iiihi liiiu])s, cacit oi 'wliicli coufains a 
fefiny- Weie'hl. nt ilry jitire cnllnili-m. 

'I’Jiis (•'llniilin is neillier inllaniniiihli i.nr e\plnsi\c. 
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On ij'iiil'idii it burns likr papci', witlinut i‘x|)l()ilinf;; 
lii’nteil in a test tube it slowly e.'ii'bonises, Jt is useil I’or 
pinito^ra]line purposes almost exclusively. 

Mowuhay'.s SIkthoii ok I'uki'Auin*; NiTJUM'ni.i.in.osK 
Hit I’VHOXVI.I.N'. 

'I’he conversion ol' (be j-aw material into nitro-eellulose 
is jrenei-ally ai.tendeil with numerous manijmlations, re- 
ipiivinj;- till' eonstaut eai'e ol' a lai'oe number of skilled 
workmen, a,ml tliiis enlm'linj^- ?ery ibiob cost of jirodue- 
tion. Koi' this reason it is liiohly advantjioeous to meet 
wilJi a jirocess by means of whiidi, with a smaller staff 
.and less super! ision, a far cheaper and superioi' product, 
ready lor lin'ther use, can fie eoiitinuously obtaimsl from 
a roll of cellulose paper. The |a'ineij)al new features of 
this process consist: — 

1. In passine (he unsized cellulose napei’ ihroueh a 
warm ealeiidei-, and feeding i(, direct into atid tln ciueh an 
acid bath. 

2. In feeilinj;- a continuous band of eidlulose paper 
into an acid bath at the same time as the immer.se,d and 
nitrated jiortion is bi'ino withdrawn. 

d. In pressing the nitrated paper afticr leavino the 
bath, fccdine- (his pre.s.sed, nitrated continuous band 
throuj^di a washing liipiid and a dryino ajiparatu.s, di.s- 
tributino a solveid outlie mo\ino hand, and rollnit; the 
latter up. 

! I he various parts ol the apparatus ai'c, shown in 
section in Fi^'s, 10-12, whilst Fipe I-‘1 ei\cs ji» view of the 
whole, and Fipe l-I r<‘]ft'esents a,modification of i,he device 
for a]iiilyine' the solvent. 

The* frame, 10, which sujiports both the shaft, 4, and the 
roll ol piaper, 7, is h'tti'd with‘a. numlKir of sujierilujaised 
hollow ilryine eylindebs, wiTieh ai-e. warnieil by suitallle 
means. Between the frame, 10, and tlu'pj-essure rollers. 
fS, and l.'l, is a tank containing the suitably compounded 
bath ol nitric and sulphuric acids for conviu’tinif the 
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2o, tilled with w.itei', iind eiieli litfed with a earlier roller, 
2d. 'rile latter are I'olated in the ]jro|ier direct ion hy a, 
.siiitahle device drix'eii IVom the sha,ri, o, ol the jiressure 
roller, or in an^\ other Miil.alile way. 'riw.se carrier 
rolii'i’s :fre jirel'erahly eo\erec| with an acid-jiroor eoatino, 
or shod wit h rnhher. 












Imt no mrntion i.s in.'ido of iiiiy special solvent or of the 
ineiiiis for i-ewinilinj; the pjqier hands, since various 
means for tlu'se, purposes are available. 

If desinsl, .suitable dyes may he mixisl with the .solu¬ 
tion, eitlnn- by dis.sol\ iny' them tlimVin, or addii'}' them 
re.ady di.ssolved. 

T’as.siii}v (iver the roliers, 27, mounted at the top and 
bottom of the dryine chambiv. is an endless belt, 2K, 
by limans of which thi‘ band of paper is carried thriaie;)) 
t.he dryine chamber. 'I’his belt, 2K, is ki'pt in constant, 
motion in any .suitable way, such irs a belt, 2!), driviii}; 
one of the rollers from the intermediate ]mlley, !), which 
in turn is ilrix’en from tin' shaft., (!, by a belt or other 
means. 

The .shaft, 7, is mounted'in bearings that slide up and 
down in vertical slits on the fraiiK!, 10, immediately above 
the drivinv sliaft. 4. 

The cylinder, IjJ, mounted in this manner, carries a 
jierforat.ine de\ice of needle points or the like for the 
purjxisc of ])(‘rforatiMfi' the, cellulose paper on its way 
through the, acid bath, so as to increase the surfacx' and 
faeilibito the penetration of the acid. The windinj; 
C 3 dinder, d2, mounted at t.he end of the machine, for 
rollino up the, band of pajier, may be hollow, and mounted 
in such a manner as to receive motion from the roller, (i, 
by friction, 'riiii pre.ssure rollers, k and 14, are situal.ed 
alxive a tank, Ikl, which collects the acid expreH.sed b^- 
these rollers, wdiich acid i.s then returned through pipes, 
44, to the acid, tank. 

The .shafts, and (1, are driven by belting from the 
driving pullews of the overhead'Sihafting, 1, 2 and 4. 

The unsized cellulose pafier roiled on t.he hollow .shaft, 
7, is drawn ujiward b\- the rotary |)erforator, 41, which 
penetrates ihi-ough one m- more layers of the tine jiaper. 
'I'he latter passes to the ^opniOst drying cylinder, 12, and 
thence downward between the others in succession until the 
bottom one i.s riaiched, from whence it goes over the roUers, 
Jtrand 20, and under the wijier, 21, to the acid tank, 14. 



UFACTUIIH. fil 

























Ill st.iir(iiii;- tii(!,'i[i)»:i.r,i,tiis, (wo iiini - oin' on ciUun- siilc 
o( dll' (link j;uii|(‘ (,li(! pa]ii'i' rrom l.lir roilnrs, II) iinil 
20 , (o tlu' iarllirr cinl ol iJir l.ii.iik, jiiissiiio'(lio ]ia|n’i' uji 
iiliil down in fli,. |io,sif,ioiis iiidic,i(.cd li\' ||ic lines in (he 
draw'ine', tins lieine necessary lo ]ire\en(' the pajyer IVoni 
j;e(tine eidane'led. The paper reniains (en to tweiitv 
niiiiute- in the aeiil hath, for iiil.ration, and then, while (lie 
ni‘.\t lollowine- leiie-th i,| papi r is heiny ininiersed, (he 
por(ion already in (lie hath is w ididrawn. 'I’his ojiei-ation 
lakes nea,rl\ as lony as (he iinmerston On issttiii^’ Ironi 
(he ai'id hath tile nitrated [laper pas.st's over a ytiide roller 
1.0 the presstire rollers S .-iikI Jll. which sipieexe oitt (he 
snperlliioits arid, which ;is already nienliiaied, is eollceled 



in (he tank, dd. and is run od' through a )iipe. dd, (o the 
aciil tank or an enipl.y tank. 

The nil rated |iaper is ne\(, passeil ovei- t he (irst .roller. 
24', tlirone'h the (irst wtdei tank, 2d, and ,so on, (he stijier- 
dnotts u'Mter heiiio reniovisl hy (he w iper. *M >h lea\in"‘ 
rl^e I,.,St. water. I tnk the paper is I'ed (o the endless hidl', 
2.S, which conveys it lottnd (he rollers, 27, (hrotloh (he 
dryintt chainher, 22. ^ ^ 

To hasten the dryiny process (,he nitral.ed papi'r, hel'ore 
t.nl.eriii^' the well-ventitaled diyino ehatnher, is hrotle'lit 
into Contract with tut ;ih,sorheitt. liittss that takes ti]) the 
Jiiptid retnainitio on thernii-raVe. .'t 

'I’lie eiidle.ss lielt vvhieh leaves (rhe, paper, hatid at the 
roHers, .it), jtasses haidv, otit.side (.he dryhitt tlnLiiihef, to 
its sturtitiif-poitit, to restttne i(,s I'tiiictions nntil (.he entire 
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roll ol’ piiix!!' liiis mil oil'. "Tlic wuhIiciI iiitriitoil jiiipor 
])ai»((!s ovor till' cylinder, 11, tliat, dijis into IIm' solution 
and transl'ci-.s ii snit-alilc ainouni of the solution to the 
.|)a]icr liy means id' its sinootli or cluinnellcd siirl'ac.i'. Tlifs 
done, and al'ter tin- nitrated |iaper lias liecn llioronulily 
.’ji'rineated liy tlie solution, il is woiiml on the. hollow 
cvlinder, 32. Instead of usiny a distriliutin^- cylinder, 
tile nitrated paper may hi^ jiasseil through a tank in 
which it is thoroiiehly stei'jied with solution. The rate 
at which the pajicr is moved is under the control ol the 
overseer, who can ri'e-i Jate t^n • sjieed of the motor or tl»‘ 
driviny shafts hy siiitahle means, and thus inci'e.ase or 
lessen the time the ]iaper is left, in the aci<l hath. Two 
rollers, 37, one in front and the other hehind the distri- 
hutine eyliiide.r, are moiint.cil oy arms, tkS, which can he 
raised or lowered hy means of screws. 3!). liy this means 
the rfillers, :17, an' tidjnsted with referenci' to the surface 
of the cylinder, t). thus jiressino the nitrated ])a]ier with 
more or le.ss force Aj^ain.st the cylinder. 

tiAMI'IIOU. 

Formerly the tei-m “camphor” was a eenerie name for 
cryst.alliiu^ deposits se])aratine out ol e.theival oils, or lor 
certain \olatile bodies recovered Irom various veyetahle 
or animal suhstances ; hence the names, liereamot cam- 
lihor, Tonka camjihor, cantharides camphor, etc. At 
pre.sent, "iiowever, the name is restricted to a well-detined 
series of solid ^'.thereal oils, which arc distinguished hy 
a ])ec,uliar .smell and hy oilier characteristic properties. 
Chief timont', these are ordinary e.amjihor nnd llorneo^ 
camphor, in addition ro which Idumea cainphor, rose¬ 
mary-oil camjihor. matricarfa camjihor, lavender-oil cam¬ 
phor, patchouli camjihor, alid meiithene camjihor arj atso 
known. TiiC.se latter varieties e.xhihit in jiart the same 
chduical compo.sition and sipiie eheniical jirojiertics as 
ordinary camphor, hut ditl'er therefrom jihysically. 

Of late, artifimal camjihor has hecii jircjiarcd hy roniid- 
aliout, synthetical jirocesses 
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Jai'amksh ( Fokmosa; Cami'iioi!, OiuuNAin' (l^Mi’iioif. 

TliiK eunplioi' is furjiislu'il liy tlic ;ui(l (lud 

t'O a smaller (‘xlnit, Ity llowei's am] l(;a\es, dI* J/dwrus 
('a)iijilKiTd, a lai'^o tri‘e fif (..lie Laiciiiea! I’auiily, iudi^jeti- 
ons in (lliiaa and Jajian, wlicrf it forms whole woods in 
some jilaces. On split-tin^j; the wood the fam])lior is 
found to some extent jinre as “ tears " ni’ “ erystals " ; and 
as mneh as 2- Ih. is said to hate hi'en f)htain(Ml from om; 
tree. 'I’he eamphor tret', which thrites best iti a. mild, 
ilamji atmospheiat, is with'ly (’isti'ihuh'd throuehi’uf Jajian, 
and oetatrs in all three (d the chief islands, Nippon, Kin- 
Jnn and SikoK Tt thrives hes|., howeter, in the south, 
e,s]iecially in tlie jirovinces of To.sa and iSikok, wliere tlie 
chief produeiny centnts of c.'imphor an' situaleil, 

d’he I'lH'Overy of camjihor, as practised in Japan and 
Kormosa, is a very primitivi' jirocess, the wood ainl 
hranches hi'ine' chopped .suiall and hoiled with water in 
iron pans, entered ovi'r with e.arthenvare jtots or hoods 
tilled with rice straw or dry hi'ushwood, tlamjihor and 
elliereal oils are lihi'rati'd with the steam, and the cam- 
jihor ('(aiih'nses on the I'iet' straw or twij^'s in the foim of 
a liivy, e-j'anulai' mass, 'I’his mass which is hiehly im- 
])ree'naled with camphor oil, is ,s.-pai-ated IVom the fwips 
or stratt .is lai' as possible, and then left for the. bulk of 
the camjihor iJI to drain away, and jilaced on the market 
a: crude camjihor. 

Dr, .A, von Korelz rejioi'ts on the recovg'y of cam- 
jdioi' as billows. As soon as a, sjiot has been found 
, in the ticinit.y ol a tew camjihor-trees, t.he camjihor- 
seekers erect a camj-i and a fui'iiace for j'li-ejiai'ine' the 
crude cnmjihor ; an'il wlicu ’ihe sujijily is exhaasted, 
tlie camjr is lirokeu uji and a mote is made to auotlier 
site, '■ 

The .selected camjihor-tree'is felled, chojijied into .srr'all, 
regular ehijis with a hodow-e’round, sliort-handledcliojiper, 
the roots are due- uji and chojijied small, and tlie wjhoh' is 
jiacked inb) baskets and cai'ried to the furnace. The 
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latter is usually ei'ec.ted on slopiii”’ ”'iouuil, iioir to lUii- 
iiiu}; water, and is worki'il as a wet still. 

A sHiall rine of stones, ((.serviiie as a lieartli ■ i''ie;. 15), 
■ is .suriiiouiited hy ii shallow iron piiii, F, about 25 iuelies 
aeroSs. 'I'^iis iii tairn dJu'rii’s a jjerl’oi'ated eo\’er, K, which 
•5^ luted ou w'ith day, <uiil also sei-vi's as the hottoiu of a 
bari'el, I!, a))out 40 inches hieh iuid 1<S inches in diaun'te)' 
at till' t.o]i. A si|uare opeiaine', 1), is [provided near the 
hottoiu of the hiirrel, and is closed by a l.ieht-tittiue- 
hoard, d’lie whole is surrounded with ii thick layer of 
loam, ('. held in ]il;ice Jiy bUmboo hoojis d'lie openiitw 



at the to[) in coft’ered with a luted lid, (1, contaiuini; an 
aperture closed by a [iluy, K. * 

dust uuder.this lid is a bamboo [lipc, L, leifdiii”' to the* 
condeu.sei', It, which is a rcaj^aneulaiibii.N, open below, and 
divided into five communieatine divisions by [lartitious. 
This conde’ serdips into a, water tank, iiiid is kep^ cool 
by ruuniiifr w'ater over the tyj). 

The lid, G, 1)001;; renioved, the chi[)S are ])laced in the 
barrel, B, tlio H replaced and lutefll on witli clay, and a 
certain*(piantity of water is [loured in throu;;h the hole, 
K, ou to the chips, whence it trickles down into the pan, F. 
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lli'iit. is now uTiiilniilly ii])i)liisl, hihI tlic \v:ili'r is imilrd 
j;i^iiUy witli ii slow' fire I'oj- .-ilMnit (wi'lvc lioiirK. Ui<i 
stiMin ji-sc.i'niliny; t.lin)u;^li (lie cliips cxtr.icts jill the 
])h()r iiml emiiiiini'il dils, wliieli are i|e|)i)site<l on tliesurface 
of the water in thi; eoinlenser, H. ‘ Al. the end, ot twelve 
lionrs th<' ehips are tak<'n out tliroiiyh the openinj,', li, 
the ap])aratii,s is elea.ned, and tlie eanpdioi- eolleeled in I i 
is parked into l)arrel.s, A sliolit pressure a]i]ilied to the 
eainjihor in tlie.se harrels suHie<'s to express aliout per 
(*ent. (d a watier-white oik a lurther ipiaid!t\' (‘seapino 
thi'oiin'h the staves wlieii adllitioiial ]pi'i‘ssure is a)iplie(|. 
The I'aii-ly ilry pro'luet is oen<'i-ally sent (.o (tsaka, whieh 
is th(P ehiel' storage eisdri' tor eainjihor. 

XoiU' ol the eainphor (‘Xporieil has iieen tliorppuoldy 
puritii'il, i.he Japanese arhiele hinni;' alwa:ys IVeeil I'roin tin' 
still adhi'i'ino oil hy distillalion on arri\ in”' in Europe, 
d’hei'e are tarn kiiuls ol ciaide eainphor, one heino (he 
highly esteeineil Japanese ol' Dutch eriuh', whieh usually 
eoiiies on the market in eylimlrieal form, with ]ila.l(.ed 
straw wrajipers, ami weiM-hino Id ; ewi. 'I’he .second 
kind is the (’hiiiese ermle camphor, eomino I'roin Eorpiosa 
i'i(( (.lanlon and llomliay, a,ml p.ieki'il in lead-lined Dixes 
eontainine- '.-I; ew!,. 

In Eiirojie, and more jiai'tieularly in I'hielaiid, Holland, 
h ranee, and (lermany, the crude eainphor is jiiiritied hy 
.snliliination, heino mixed wil.h a little lime, iron liliiios 
())■ ashes and placed in hroad, low, wide-necked, llat- 
hottoined oljisH tlasks, whieh are tilled l.lmut half full 
Yarn] jilaced on a samI hath. The temper.il.ure is ra|iiilly 
raised to ahold 120'(f, and when all the moisture has 
he.eii expelleil, i.he l^iat is y'|ry gradually iiicrea.sed to 
l!)0-200 C. At this tempera,tun' the camjihor suhlimes, 
and o.iilects in the to[) ol the iliisk as a den.se, coherent, 
crystalline raa.s.s; camplior oil, wliich has latterly been 
used as a suhslitute lo,|' oil ol turpentine, bein;;; I'ccoviu'ed 
as a h_y-pi'oduci. , 

The retined camphor is in the form of concavo-convex 
cakes or loaves, with a central hole corresjxjudiiij^ to the 
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iriliw' c)i' the Nuliliiniitioii Husk. 'I'lic wciolit,of the; 

Nii'ics hclwceii i .-ind I I Hi. , , i 

A-iii(‘ri(',aii (•!ini]ilioi- i.s very ilciisi', auu thi'rcluri' leiss 
volatile, I'wiu^^ 1,0 havin';-hi'cii prc.ssi'il into cakrs, niidcr 
heavy iii'essnre, after Miililiuiation 

I’.OIIN’KO ( JaMIMKiI! (I!iiI!X1:i)I., SrMVTllA ('AAII’IIOI!. 

. (kv.MI’IIOI,, ('A.MI’IIOI! .. 

'riiispi-oiUletisohtaineil from cna'rt/i/nim,, 

wliich is inili;^enous iv Snitiatj-a, lioini'o and Java It 
eolleet.s in cavities in the old steins, hnt. is also saiiHo 
collect when cavities are made in youne- ones. 'I'he 
trees die (|uickly after this operation, and the hollows 
are then, found to he more or h'.v.s lull ni liornco eamphoi. . 

This cam]ihor occurs in small, tran.sjiareiit, white ]iul- 
veru'ient crystal fraements, which seldom unite to form 
lar"-e lunni's It is wliite, translnceid. to ti-ansiiarent, 
and rather hi-ittle*. the snudi recalls hoth camiihor and 
iieiipor, and the taste is sharp and hitiii”. 

JJin'iK'o (‘niiijilinr nn'Hs at l!tS ( . ;intl Loiis at 21i t -, 
hoth* these tieure,s heine hielier than those of ordinary 
camphor. It'i.s lighter than water, in which it dissolves 
with ditiicultv, hut has the same rotatory index as or- 
dinary camphor, is readily soluhle in alcohol anil ethei, 
and when heated with nitric acid is converted into or¬ 
dinary .hipane.se camphor, a properly ol which u.se mi;;ht 
he made ift.hi'*variety were iiut on the Kuropean market 
in lare-cr iiuantity. 

Ihnil'Kl! I'lKS OF ('.WIIUIOII. 

4 * 

I'lire camphor melts aUlTo' t’., hut suhlimes even at 
the ordina ' temp"ratnre,, a.s is shown hy the depletion 
of crystals on the siiles of ordinary closed vessels in vyhieh 
camj'ihor is stored. It oysl.aflisesrfn the hexagonal lorm, 
and when the Wv-stals are allowed free deveh.pment, a.s 
hexagonal tables' It is re.idily soluhle in concentrated 
acetic acid, hut almost, ent.irely insoluhle in watei, I 
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])art of ciiMiplior ivi(uii'ina- ovar 1,()<M) ol' water for its 
sdliitioii (1 parts at 20 C.; Tlir a.lcolailic solution 
lias a stroiij^ ilextro-i'otatory elli-ot on tlin plane ol' 
polarisi'il li^^'lit. 'rile crystals exliiliit iloulile refraction, 
but no rotatory ]iijlarisatioii. At 12'' (I. the sp. <rr. is 
O'POri, but at (i (anil uinler, the ilensity is almost exactly 
that of watei', so that camjihor crystals scarcely sink at 
all in Very colil water. A iiiore remarkable projierty of 
pni’e caiiqihor is that of s[)mitaueons motion on the sur¬ 
face of water, whereas if i^ontaminateil with caiiijihor 
oil or other impurities it usually no longer exhibits this 
power. Ill an unaltereil .state camphor is jiulverisable 
with ilillieulty. but becomes jiulx’eruleiit when moisteiieil 
with alcohol or other solvents. Pure c.imphor has an 
aromatic, ralher bitter ta^le, somewbal. heitiuo at first, 
but afterwai'ils c.oolin;;'. ft is readily inilamma.bl<i'and 
burns with a smoky flame. 

According to reliable rejiorts ami cu'dain observations 
made by Prol'e.ssor Wiesner, no adulterations have yet 
been detected in camphor. 

tiamphor possesses the peculiar jiroperty of dejiriviiif; 
collodion wool and eain-cotlou of their tendency to iidlani- 
mability and e.xplosibility, a fact which is utilised in the 
niaind'acture of nitro-e-lycerine. 

Nobel I'ound that .i special kind of collodion wool dis- 
soIm's coiipiletely in nitro-e’lycerine, ami furnishes there¬ 
with a eidatinous or eummy substance that is much 
more powerful than kieseleuhr dynamite. l!y the 
'(iddll.ion of. cerl.iin .substances I'acetone, bennol, iiitro- 
heii/.ol 1 that are .soluble in nitro-e|ycerine,’'it W'as I'ouml 
jiossible to render thii'new exjt'osive highly in.sensitive to 
the. clicmic.d imjiulses that induce explosion, without 
umliifj’ ati'eetine the power of the explosion itsidf. 

'I'rau/I pui-sued the matter'further and found tliat ,the 
addition of a very smaiil jiroiHirtion of camphor (wliich is 
exeei'ilinely .soluble in nitro-elyeerine)'filrnished an ex- 
]ilosi\e, that is hiehly insensitive to mechanical iiiHueiice.s, 
and e.spee.ially to shots lired even at a short di.staiicc away. 
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Till', pri'sorvativn actidii 1)1' camphor ou blasting gi’latiiK' 
is Voally romarkahlo. Wlmii 10 per cent, of camphor is 
ailihiil the blasting gelatine can tx) long(T he maiii' to 
explode at all by graihial beating, the imss merely scin- 
tilhiling slowly. Wlnbi heat is a])plieirra|)i<lly thi‘ e\- 
{llosion temperatiw is too high to he accurately measured 
with the ap])lianci‘K hitherto availahle. 

. 'riiis remarlmble ])rop‘U'ty ol eamphoi’ to suppress the 
ready explosibility of Urn two most powerl'ul i‘X])loHiveN, 
niti'O-glyci'i'iiie and gun-cotton, is also exei’ciseil in the 
case of celluloiil, the I'Splositiilily of eolloilion wool hidag 
(Uitirely prex’enti'il hy di.ssolving it in eam|)hor. At 
ja'csimt, however, thi' uiuilii.-t o/enYtm/a'. of the cam))hor, 
and till' natui’c of the cmnhimitiou between cam])hoi- ami 
collodion, fi-om which ci'lluloi.! is formeil, i-emains in. 
coiibplete ob.sc.urity 

ArTIFK’IAI, ( 'AMIUlOli. 

'I'he raw mat.eriid foi’ the |)roiluction of ai'tilieial cam- 
pho^’is oil of turpeiitini-, or other ti‘r])ene oils, the process 
of the Am))ei'i' MIectro-chi-mical (to , of .lei'sey (lity I'N.d.f 
for example, bi'ing based on the a<'tion of turpenliui'on 
com])oun<ls (such iis oxalic aciili, capable of inti'oduoing 
the CO, OH gronjjs into the molecule of turpentine in 
such a manner as to form ethi'iY'al derivatives tluit oin hi‘ 
converf.isl into c;un])hor hy suitable oxid.itiou, Fivi‘ 
|)ai’ts, for*iiixt.anc)', of anhyilrmis tui'peutlne ai'i‘ mixed 
with one of iinhyih-ous o\)ilic aeiil, ami the mfxtnre is 
heateil to U'lnpeiaitures lielow thi‘ hoiling-*])oint of tur¬ 
pentine, i.e., below 12ihl:!0' A I’eaetion occui's 

between the oxalic acidTind the turjamtine, a mixture 
of campl r ami hoi iieof being rornnsl. 'I'liese, pi'oducis 
are sej-arated from any Jiccomiianyiog hy-|)i-oiluets by 
tlTb aid of steam, uml oxiiljsed with ])otassium bichro¬ 
mate and suljiiuric iicid to eonviTt the horneol into cam- 
rhe c.hangi' being eireeteil hy the introduction of one 
molecule of oxygen ami thi' elimination of one molecule 
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ol’ wat(‘i’, l>(ini('(il it.self is ronnccl IVuiii turpentine iiml 
t'oriiiic aeiil. Acennline to tin' I’orchiistei-tiheniieal do., 
ol' Xe.w York, iirtilicial c;aiii))lior is ohtaiiKMl hy allowine 
oil of turpeiiiirie (I'j'ee from e,(li(‘r) to act on oxalie acid at 
a suitable temperature, tin; inixtu'fe beino tben treat(;(l 
M'itli iiiiie, the resulting c-am])bor and borneol distilk'd 
oir and tile latter oxidised to cainplior. Aeeordine- to 
Woods (Ijondon), terebin in. nob^'droeliloride, jirejiared 
by actine on Anieidean turpentine with liydrocldoric acid 
eas. or by subiiniatioii in a cnri'imt of .steam, is convei-ted 
in/.o.solid cani|iliene bj-boilinij it utlli .sodium acetate and 
a caustic alkali or carbonate. The camjiliene is oxidised 
into cam[)lior by beatiny; witli an alkali permaneanati;, 
chromate, bichromate, I'ei'rate oi- cbiorat.e, and very dilute 
sulphuric acid I'ainphr,- can akso he jn-ep.ared from 
cam|jhoric acid iobia.ineil ri’oni American oil of turpen¬ 
tine i by reduction with nascent hydroeen and boiline 
with cainphene in pre.senee of soiliuni acetate or rorniate. 

t'AMiuniii Sn!,sTn'iTE.s. 

A number of substances have been |iro]io.sed as substi¬ 
tutes for cainjihor. by reason of its hioh price and pun- 
eent smell, hut up to the jire.sent none of them can he 
reirarded as jierfect. Anione those pi'o|)osed for this pur- 
po.se,, e.speeialiy in the manufacture of celluloiil, may be 
mentioned : naphthalene, naphtyl acetate, |)henolox,tdacetic 
acid, na])htholoxylai-etic acid, with their ardiydrides and 
esters, nfethyhnqihthylketone, dina|)hthy 1 ketone, inethyl- 
opynaphthjlketone, dioxynaphthylketone, ynd deriva¬ 
tives of 
KS0,A, 

.stitutio^i proiluct of the same, and A either an aliphatic 
for aromatic) ether radicle, or ,a siiiely or doublj' sulrsti- 
tuted amido ^rroup. Ul.hi'r.s, are; neutral phtlialic acil’i, 
alkyl or alphyl esters, dkters id' thi‘ oxamyie and oxanil 
acids, inorganic esters of jihenol and najihthol (e.s])ecially 
with phosphoi'ie acid, trijihenyl jilnrsphate), haloecn- 


aromatic sulpho acids of the General formula 
in wdiieh 11 representskin aciil radicle oi' a sub- 
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.siihstit.uii'il Mi'diiiiitic liyilrociii'lioiis, iimiio- atnl 
Niflistilntiimi proilncls, kucIi us ilic-lildmln'iizol, ucctA'l 
(Icriviitivfs of SfCdiidary anniinlu! ainiiu'S aiu'tyl 

ilipjiriiylaiiiiiic, acrty4 ]ilu;iiy)t,(ilylaiiiiiii', l.•U• ), carlHaialcs 
(i)' (a-isols or iiajihtiiols, acid or luailral esters of 

scbiicic aeiil, Ihio di‘i-i\at.ivs's of rlic jiIksioI csl,(!rs 
lri]ilii‘iiyltliio|ihosj)li:dcI, organic <'sli>i-,s of snears ics/., 
sjliicosc ililiulyrafe, larfosc, fartaricaeid, saccliarosc acadatc 
etc.), cclhilosc acetaic, iiitro products fr'oiii tlu! dislillatioii 
ol pctrot'uiii and iiiiiicral oils, .icctocldorliydrins, accliiu's, 
liiaiziciui's, cstiu's of ^htharic acid or its aidiydridc, Aji- 
esters of succiiiic aeiil and aliplialic aUsiliols, etc., a and 
plieiiyiiaplu.lialeiie, n ttiid ji lieii/.ylnaptlialeiie. a .and /tl 
dina])litliyl. « and /4 ilinaplit.liylmelliaiie, ]il)eiiol-alcoliol 
esters of jiliospliori<' ,aci<l ;inil''lial<ieeiesulistitution pro- 
of same, li,'doyen siili.stitut ioti pro'I nets of tri|ilien\ I, 
Iricresyl tind trinaplilliyl jiliosjili.-iti's, diplieuyleresol plios- 
phoranilidi', tdkyl and aljiliyl esters ol aroinalic siilpho- 
acids, iiitronapldhaleni', jplitiialie aidiydridc, plithalonic 
acid, lienzoltricarlionic aeiil and esters of llie.-,e eoinpounds, 
aeekyldiplienylainine. trijilieiiyl ]ilios| dial e, anivlideiie 
diinetliyl and diaeetyi etliei', and fonnylated alinnnin 
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THM MANUi'ACTUKK OP CELLU1,()1I). 

Tiik ]iiinci])li‘ iin(l(!rlyui;;' iiianuracture 

III' (irllilk)i(l is tlir ]ir(i|iiTt>,- ol' iiiti'o-ci'lluloscs ('ouil-rolton 
nr cnlloilion wnol) nl’ ili.s.snlvilin uiiilrr ccrkiiii ooiiilitj'Jiis, 
ill ciiui]ilioi' .'Mill I'nrniiiii;' tlii‘ri'wit,li tiiii new proiluet in 
iiuestiiin. 'I’liis solnUon takes jilaee wlieii iiitro-cellulose 
is wariried, innler jiressure, witli caiiijitini' nr an alcoholic 
snlntinii of same, nr wlieii lirniinlit into contact at tlic 
orilinary temperature, witli a soliitinii of eamjilinr in 
ether or wood spirit. 

It is ea.sy to under,stand that tlie manuraetin’e oJ‘ cellu¬ 
loid is not, without dann-er, though, };'iven a little care, 
the risk.s ai'e not so immense as the opponents of eelhitoid 
ori^dnally tried to make out, 

.Amone- the least danireroiis of the methods to lie now 
deserihed should he ranked that in which fti.setl camjihor 
is employed under pre.ssure, since in this case the oun- 
etittou i.s kejit in a wet st'ite, and therefore.,ahno.st fT’cc 
I'l'om risk, up to the.jinoment^,when it is ehaufjjed into 
celluloid by the camphor and thus loses tlie power of 
e-ijiloiliine'. 

It is open to i|ue.stion, however, whether celluloid i.s 
.still prejiared hy thi.s nmndahout and lengthy' methoil.in 
Newark, the answer heintr prohahly in, tire nej^ative in 
view of the far more (onvenient methods of matiufiftiture 
hy till- cold priKic.ss. 


( 42 ) 
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'Phe Ko-call('(l alcohol procews was foriniTiy usod m the 
SEaiiis works, l)at was attetuled with the defect that th(', 
air-dried and rolleil wdluloid plates obstinately retaino<l 
a (ijaisiderable amount of alcolnd. the centres keeping 
moist ovwi when the plates wei-e (|uite dry (mtside, 

* The most dangeiams is tin; Magnns method, both on 
account of the risk attending the diying of the cotton, 
and on the otluT hand of the volatility of the ethei’ and 
the risk of an explosion of the ether-laden air in the 
absence of etiic.ie.nt ventilation and presence of a light. 

With tlu^ exercise df snltickmt care. th(‘se dangers «in 
be rednci'd t-o a minimum. The method introduced at 
Stains, asitig wood spirit, is safe in so far that this sjurit 
begins to boil only at (i5' and is tbered'ore less likely 
to liberate cxplosivi^ vapours at. the ordinaiT temyx'rature* 
thiBj etluir which boils at 85' ('. 

The reactions going on in the formation of celluloid 
hav<‘ not yet been hhuitified. It is, howevei', hardly 
pi'obabh' that ttu^ cam|ihor and gun-cotton eutei- into 
chemical combination, sinci^ in observing the behaviour 
<if imrning cidluloid, by igniting it ami bliiwing out the 
flame, it is found to glow for a short, tilin' longer, strong 
fumes of eanijihor being given oH' at the same time. 
A|)parently, in thi.s ca.se, the proyiagation of combustion 
is contineil to the gun-cotton or collodion wool, tbi' cam- 
jihor being beated suHiciently to volatilise but not to 
ignite 'I’bis behaviour during incoin]ilete combustion 
shows t.lnit ^imjihor and gun-cotton exist sidi^ by .side 
in celluloid. Hence the formation of celluloid must be 
cla,s,sed alofig with the yihysic.d [irocessi's' analogous Vi 
those concerned in the m^-ufactur« of leather for imstauce. 
The hides of animals wlicn placed in contact with tannin 
are con\ ted into leatluT, the tannin being ])rc(!ipit.abal 
<ui till fibre.s of the skin, wbicb it envelops and jirevenis 
tlumi from sticking together yi drying. 'J’his simjile 
phy.sical procSss, however, is accom]iauied by considerable 
changes in the properties of the animal fibres, the bard, 
.stiti’ hide, liable to putrefaction, being converted into non- 
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[mti'i'l'act ivc, lli-xililc, ku])))1i‘ Icullicr. Siiiiilai’ly. it may 
1)1' ima;,fim‘(l tlial, in (lir Idniiatioii <il' la'lliiloiil, ihc pi'oxy- 
liii (lissdK ill”' ill Ilia (■aiinilim- lilts up (lia minute piin-s 
1 ) 1 ' (lie latter, ami lliat this pliysieal iiitiiiiate juxtaiiuKitimi 
a,ml I'usioii III' the two suhslaiiees will jirolrihly also 
result in the i’ltsioii of their ehemieal jiropeiiies. 

M.\xrF.\i'’i'ri!iNii ('I'tr.i’Miiii iiv 'nit: Am ot' IIkat 
AND I’liFssn:!;. 

Pi'Oi’l'ns, 'the process'ol' the hrotliers Hyatt, 
of New Vork, eoiisists in ilissoix iiie- eilli-eottoii in molten 
canijihor, The nitro-eellnlose tor this pnr[iose is ]iru- 
pareil hy treating satin paper with a mixture of nitrir 
Jieiil . 2 parts' ainl snl|)hnri,-aeiil (o parts), sprayeil on to 
the [laper as it is iiiiwonml I'roiii a I'oll. In this sU.ee 
of Ihe jirueess the ereaf.er part ol' the paper Is eoii\l■rl■e(l 
into nitro-eellnlose or |iyroxyliii. It is next imiiiersed in 
a troiieii tilleil w'ith arid, in wln'eh it is lid't for some time, 
heiiie; then remoeeil into a vessel where it- is washed with 
wat-i’i' to remove the snperilnons a-eid. The washed pyro¬ 
xylin I'orms a jilaslie mass, which is eolleet-ed into lumps, 
snhjeeteil to eoiisiderahle pressure, dried and hrokeii it]) 
aoaiii, till' lumjis heiiiodivuned in a hydro-extractor, com- 
iiiiiinted and mixed with the camphor./ 

Aceordiiio to other re[iorl.s f he washed and dried nitro- 
ccilnlo.se is ]ait thron;,di a hreakiiio machine alone-with 
w'liter. the latter allowed to ilrain oil', and the Inass snh- 
jected to very jiotterl'nl jire.ssnre in a perl'orated ve.ssel 
tit exjiel the rest of t he water and I'nmish a comparatively' 
solid hody, which, howutver. mn.'^-wetain sntticieiit moisture 
to jirevcnt ieiiitlon in the snli.'^eijiieul. stae-es ol' treat- 
inciit. o'J'liis mass is mixed with the camphor tinder 
water, kneaded, rolled, mixed at the same time with 
colonrino matters and wyth other snhstanees that are not 
disclosed hy the makers, the ohject, heiucr to impart 
certain projiertie.s, such as tran.sparence, etc,, to the'|)ro- 
dnet. The nsnal projiortions ol' the mixture are; 1 
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ul' ciuniilior li> i i>r I'lyi-oNvliii, tliouj;h ol.li<!i- Jiro- 
|)i»rtions al-m I’uniisli results. Wlic.ii tiiixiii”' is 

(•aiiililcli' till' mass is well pivssisl, t.(i ((XjK-i any wats-ry 
cDiistit.uoiil.s still ]ii'i'sriit., ami in a.ilditinn. to ll|•ill,o• tln^ 
|)arT.i<-li's .of i-amplmr ami jiyroKyliM into si,ill mon^ 
ftitimatn nontat:!. to I'.icilil itc (h<- solvent action (it the 
Former The ilried ami pressisl mass is tra,nslerrei| to 
H. monl'l oF the d'sireil hmn, in the upper ajiertiire oF 
which tits a p'.une-ei' which is Foi-eed down on lln'inass 
in a livdl'aulic press. While the mass is still under 
pi’esHure it, is he-atiC I ity sti^am to about lot) t , a lowei 
tempei'al nre, how e\ er, heine sntlicient lor small iiuantil ii'S. 

I'nder this conioiid, inlluenee id' heal, ;ind pressui'e |,lic 
,s(dvent act,ion ol t,he c,ani]dmr is exerted in a hioh decree, 
and the Formation oF c ■llnloi;l proceeds very rapidly,. 
iM'iiio' (■•om])h‘t,ed almost a,s so<m a,s the m<'i\imuni tem¬ 
perature has heen attaineil. 

t )n iea\'ine‘ the jiress t,he celluloid is hard, hut renianrs 
elastic, and ca,n hV'resoit,e,ned hy wMi'iiith or hy dipping 
it in hoilin;;' W'at,er . and it can he also cut, into sheets ol 
va,iyine tliickness. 

'i. Ti'ihoii li'( (I ii<i lli'xiliic IcK /'ror’C.ss.—t )ne huiidre 1 
jiarts oF pyro.x.N’lin are intimately mixed with t-i,.)l) 
jiarts oF ca,ni]>hor, the mixture iieino w'rap[ieil in a \eiA 
stroiio cloth, then in a hor,sehair jiress-elolh a,nd jilaced^ 
in a warm ]>ress. St,earn is admitted into the. Jacket, ot 
the press, wdiieh latter is at,so provided witli a eliamlter 
eontainini*' a«,vater spray to crmdeiise the vapours ol tlm 
.solvent, di.seiiea,eed ill tlie op‘ration, and eiialile ttiem t,o 
he recoveri'il For use over attain. Alter aii'liour or moKe 
ttic cakes remaiiiiii.n in ^le jiress-cloths are traiish-rred 
to a hea,ted cylimier pix^ss, and thence to a cliamher 
(uicasur* </about lottcufi. !t ) contaiiiiiiy calciuni i^liloride 
or sulphuric, acid to ahsorli, moisture, and c aiiieidcd with 
ati air-pump to Facilitate tlm dryhij; ]iroccss. 
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MANnKArTUItK OK ('lKI,T,ni,OII) HV DlSSOl.VINIi (illN- 

OOTl'ON I.V AN Ai.COIIOLK; Sol.liTiON OK Camkiiou. 

A wi'iik ii1(’olu)lic siiltitrion (iUicnit, 1 part in S) of 
cainplio]' is usisl, this txiiim' rajialili^ of ilissolvitij^ >)yroxvliii 
when liot, tlioui;li not at the ordinary tianpnratnrc. 

Thr ^oin-cotton is jrround to ])nlp, inixril witli tlic 
iiecossary coloiirinj; mattci', and prossed to cxprl ttir 
watci'y liiiuid. Ttir solvruti is next addrd, in tlii' pr<i- 
])orti()ii of I paid to 2 jiarts of tlio jiyroxylin, and 
sti'Ti'd np wall, the wliola bi'i’nj; left in a covri'i'd vassal 
until tlia solvent has parinaatad the antira mass. This is 
a iiiatha" ol no iliffiaiilty, the camphor solntion dissolvine 
its way in. Finally the mas.s attains the same eonsistanev, 
ate., as that pi-eparcsl umh''- ))ri'.ssiira as alniady dascrihad. 


I‘i!i:i>AIUN(i (lEI.LKLOin |;V THE (JoiA) I‘llO('E.S.S. 

PirjKiration with an liihi'rt’al SoLiil'am of Co m/d/or. 

-Filty parts, hy waiaht, of collodion wool are jdaead in 
an aarthanwara vassal ami sniru.sisl with a mixtiin^ of 
]0I) j)arts of (‘thi'r of sp, or. ()'72S (or 100 j)arts, by vohnna, 
ol ether ami 5 of alcohol) and 2H of camjihoi-. The vas.sal 
is covara.d with a loaded caoutchouc i)larte to jma.vant 
ra()id volatilisatiou of the ether, which cover is removasi 
a,t intervals in or<hu' that the nn.xtura may be .stirrail.^ 
riie (^i’eata,st care must be cxercis(Ml in cariyinfr out this 
ju'occss on account of the oreat inllaramabi.lity and low 
boilino-|Ajint ifS C.) of (he etlnu’, con.stant and affactual 
ventilation buno iwscntial. In the Maonu.'j works all 
the windows are kept open in tips rooms where the cellu¬ 
loid is baine made, in order to prevent any accumulatioii 
;)f eth(!r vapour (which forms an* explosive mixture with 
lir). I'he mixtun^ finally becomes a transparent, sticky, 
i'elatijious mass. 'J’he bulk oj’ the (itlier volatilises duriif,;^ 
the proce.ss, and is not rficovei-ed. 

1'ha crmla celluloid is rolled between a pail’ of .super¬ 
imposed calendering^ rollers until it becomes plastic. The 
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rolloil, viscid shisds arc exposed to the aii', ami M’lieii a 
certain dej^rce of hardness is attained they are wanned 
and suhjs'ctcd to jxtwerfnl |iressure. This is domi hecause, 
up to a certain point, the valnahle properties of celluloid 
an!*iinproved in propjj'tion to the p)-essure ap]ilied. 'I'ln^ 
press ])lates are arranged as follows: first an iron plate, 
on this a zinc plate, ami on the latter the sheet of cellu¬ 
loid to he pressed, this heijij; covered with a zinc jdate 
fojiped by one of iron. Of course a nund)er of these 
sets of ])lates can he placed one aho\e another. 

d’his ether jirocess js only suitable foi' sheets or rods 
of imiilei-ate tiuekmws, since a thickm:.ss of two-Mlths of 
an inch takes ten days to harden. 

Maynus u.sed Sche.rinjf's collodion wool to some c.xtent, 
and also imjiorted ityroxylin, the latter heinjr - in accord¬ 
ance with till' law —c.irried in a wet compi-essed state 
(niiiTiinunt water-content, 2.") per cent.), ami therefore 
havino to he ilried before use. So far as is known, the 
dryine proci:ss, ii’.*the Majrnus works, was performed on 
hot iron plates: this of course necessitating extreme 
care, and the employment of a temperature not over 
(iO-T() C. 

The iui|>orteil pressed material cannot he dried direct, 
as in its tanoleil condition it would ffreatly retard the 
•solvent action of the ether and camphor. On this 
account it must, therefore, hi: pulled apai’t before dryine. 

To whtain j^ujod celluloid by the ethi'r proce.ss it is 
a,Iso highly iiyportant that, the wool should be dry and 
perfi-ctly frei' from acid, otln-rwisi' the celluloid i« cloudy. 

Pri’parniion with n I'^oln.liini of ('ooiiphor onil ]Vooit 
tipirit. —'I’lie gun-cotton, after being jailped with water, 
is treated with a mixtuA* of cainphor ami wood spirit 
(methyl alcohol), the principle of the method being 
identical with that of Magnus. The ciaide celluloid is 
afco (hied in the. same way‘as in the Magnus prcH'.ess. 

Au es.sential preliminary fo success in (sin'yiug out the 
proc(iSS is tin? mmoval of moisture: and for effecting 
this purpose J. R. P’rance, of Mew York, has patented a 
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]iri)(‘i',ss, li;isril 011 (lie of hyilr.ialic, )ii'i'ssui'i' 

til) rrTii()\ w.'itiri', rilicii'iUily iiiiil (iliciiiily, ri'Diii lMrj;'i' 
iiumitiitirsor iiiti'D-crlliilosr |iiil|), witlioiit risk nl' i'\|ili)siuii. 

'I'll!' l■\•tl■l•ml■ly s"iisi(i\-i' iiuliiirc ol' t.lic nitni-crlluloscs, 
|■s|)l■(‘-i■■llly tilii’ii' It'iiilriicy to (■xiiloilci.iinilrr jirrssiiiv, wivrii 
ill 11 dry iStiitr, rcndi-rs tin' rciiinviil ol' tiir ’ nioistiirr 
ilillicilll Hiid danori'oiis. 'I’lir iiii'lhod iii-oiiosiid I'lirovrr- 
comiiio tlii'sc di4Vi't,s is ill list I'ljlrd in Fin's. 1(1-21. 

k'in Ili is .1 ]ii‘rs|«'ctiri- virw of I lir .■i]i|):ir:itii.s. hut with¬ 
out the Ciini', which lias lici'ii rcliioii'd. Fio. 17 is a 
vcrtic.il .section, with the caffe'show,',1 in jiosilion. 

I‘'in. 18 is an cnlai'oed liori/ontal section alone the, lini' 



8-0 of I'ai;. lT,\iliilsf Fie. 18.1 is a similar section alone 
the line 4-4 of Fij,'. 17. 

'rile |ire,ss c.liainhi'r, of suitahle constrnctii^n, is mounted 
on tile Uise jilate, 2, and (.enninates at the to|) in a dome 
or Jire.ss ]ilat.i;, o . 4 is l.lie cylinder and (i (he |iluneer of 
the liydranlic pre.ss, the jiliineer [la.ssine l.hroiieh the 
o|)enine, (8, ol the lowf'r )iress f«ate. This ])late carries a 
]ilati', 7(1, fitted with a llaiiee, |t!, and a well, !), forminn' 
the coiiiU'Ction iiith the jiress cliamher or eajje and 
titted with a di.scharee jiipe, 10. 'I'lie llaiiee, 18, Hiijiponts 
the lower eilee of the ca^e or press cliainlier, 14, which is 
made u]i of sections, as shown in h’ies. 10*21. 'rhc„ea{je 
can he taken apart at the ojiposite ends, so as to make 
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Uii‘ iiitt^rior aocessihli'. Oiki liall' of the caifc in flf/icd 
witli a ril), I+o, iiiiil iinvard 14/), which (its afjiiinst 

tho iiiiici-.surface of the caee. Al)Ove is a second rib, 14c, 
•which can he elthe.i- detaclialile or nia<le in one pii'ce with 
the Rtlier ^lalf of the 'caee. Inside is mounted a fals(> 
h«tt.om, 15, wliich tits easily, resting on the llanee, 14/), 
It is ])ei'for,ded with holes, !(!, and ]a'o\ ided witii eiiannids, 
17, I'onml the outside 'I'o 4acili(at<- liandlintf, (lie raee 


“ t^i 17- —rnu!< (.‘., iRo ,V|n>rti’aln ! 

IS Jircferahly made of wood, line.d wilh /.inc. Inside, 
the frame, I, of the ]ire.ss, and over the jvlate, T. is a 
press cliainh 'r, Id, whicli divided cornei-wise, (he t.wo 
liaives heini^ connectisl t<(J;i'the,r hy hinges. When tliis 
chamber is closed, the sides surround tile Ihuiee, I.'i, of 
plirte, 7(1. 4'he outsidi of the ehamher is jirovided with 
rihsj 19, [ind sockets, 2(1, to re( i-iv e phe holts, 21, for elosiiij; 
the clMimiiei'. "'Ife Kilts carry "dn^ nuts, by means of 
wliicli tile joints can hi tiehtiy closisl, the said |oints Kane 
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linud with strips of packiiii; inatcriiil, 23, in tlu' grooves, 
24. Till' press chiuuln'i- oiiclosos the caoe. on wliicli I'ests 
the flane-e, 13, of llio plate, la. 



l'''iii. IH.—KraiK'e’s Dniii}; .‘Vpiiaratus. 


At tlie to[) (if the jiress iij a stroii”' transverse wall, 25, 
i’orniine the jiress heait. This wall is jiiereeil with holes, 
20, exteiiiline- to an njiper ehaniher, 27', ilii ideil hy^ parti¬ 
tions, 28, pro\ ided witli openings, 2!l, a.hove and helow. 
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In conn(iCti()ii with these two cliamhei-s are two pijies, 
;I0 anil o1, each jirovideil with a tap, ;U, ami lea<liii”' to 
ail air compressor, ami aii alcohol tank, o-l, respectively. 
A pipe, :54(t, that can he closml hy means oT a ta]i, d5, leads 
I'ronf the hyttom of the'chamher, 27, to the outlet liijie, Ih. 



is Frannj''s Oniii}; Ai'ii.'UiUip. 


On a ievel with tin iiress is irraneed a sjiecial lorni ol 
AV(4uhin” machine, tin ohjecl^ol which will he explained 
later. 1T nocesijiry. electric contift-ts, .".S and Ril, can he 
proviikMi on the he.ini ol tJu' nunlune and coniu'clcd h^\ 
MUres with the hell, 40. 
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'I'Ih' aj)i)iiratus is ciiiployiM] in t.lui followini;; iiiaiiiKU-. 
'I’lii' iiitrn-cellulosi' amiiii}; iVom ttin wa-shinj; tank is 
placed in a liydrn-cxtracior wliicli is kept ninuiiij; until 
the pnlp contains ahmit its own weielit of water. Tin; 
nia.ss is then taken out and nunle d]) into lunip,s weijfhinn 
ahont 2 Ih. eacdi. A piee.i' of niuslin liavinjf been placid 
on the false, bottom, one id' the lumps of nitro-cellulose is 
laid on it and covered with a'se.cond layer of muslin. On 
this aeain is laid another lump of nitro-cellulose, and so 
on until the cae'e is full. The cae-e beiiie- inserted in 
tlie press chamber, the lafter is fastened u|i, and the hy- 
ilraulie press .set in motion, the plunder risiii}; and liftine- 
the fatse bottom, 15, thu.s jiressinf; the nitro-cellulose be¬ 
tween the latter and the press he.nl, 25. The piu'ssure 
is raised to about -lOO Ih. ]ier sipiare inch, and this is 
maintained for an hour, during which time the expre,s,sed 
Avater runs down throue'h the hides, l(i, and channids, 17, 
id' the false bottom into the well, !>, of the plate, 7(r, and 
avva.v thi'oueh the [lipe It), whilst tl.e water lorced tip- 
ward ihrou^li the, c,io.ss wall, 25, is drawn oH'throue'h the 
pi[je, ddo, to the ]dpe, lOir. 

After the ]'nlp ha.s been pressed for about an hour, the 
tap, d-t, is o[iened to admit air from the compressor, d2, 
this air iienetratine- the pulp and drivine' out most of 
the residual water therein. The compressed ail' is ad¬ 
mitted for some little time after the water has cea.sed 
to Ilow, and then the taji is turned oH' and Id) per cent, 
alcohol i,'- admitted to the chamber. 27, fr*inuthe alcohol 
tatdv, tft!, by opeiiinj; the ta]), dl. From this chamber 
•t.he alcohol ti'ickles down by ^'ra\ itation throui,di the cross 
wall, 2{i, and throu;^i the nitni-cellulose ]iul[), ilrMne- in 
front of it the traces of llie''iieavler liipiid, water, still 
left tlierein. ‘ * 

I’ractic.il ex[)erienc,e with_ this a)iparatus has shown 
t hat about -dO ]ier cent, of tlie water is expelled from the 
nitro-cellulose by thefiressure enqdoyed, and a further 
20 )ier cent, by the use of compi'csseirair afterwiwils, so 
that only about half the orie'in.'d i|uantity of water is 
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liil't in tlic! iiiiisH. 'I'his initial wcifjlcl ot* wati'i- licin;; 
known, tlio doijrcc oF clryinj; obtained can be (easily 
ascc'ctainial l)y collecting' the eliluent water in a vessel, 
■tl, placed on a snilably co\nd.ei'))oi.sed balance, d7._ When 
the^'inxpnx^ of the eletH'Cic, bell, -tO, indicate.s tliat snlbcient 
water bas"h(!en collecbal in the. vcissel, -tl, the tap ailndt- 
tinj' the alcohol is closed and the vessel, 41, is rejilaci'il 
by another to r(5ceive. th(^ nivctnre of alcohol, which drains 
away from the. nitro-cellulose ami can be distille.d lor 
rtn'overinjf the .'dcohol. The conijiressed airtaji is tnrned 
on a.{^ain and tlni aleoli*>l expelled nntil the nitro-eellulose 
contains 40-50 jier cent. oF its own weight oF that li<|niFl, 
whereu])on the air sn]i|)ly is slojiped, (he press iilnnoi'c 
is lowi'iasl and the, jiress chamber opened. The. "aye now 
con(.ain.s.the nitro-ce,llulose or pyroxylin in co.opact layers, 
sopijrated bv the .sheets oF muslin, and thereloi'e easily 
detachable, 'riie amouid- of camphor necessary t<i Fully 
convert the nitro-c,ellulose or jn'roxylin inlo celluloid is 
now plaetsl, alony. with the colouring matters ami ))i”- 
ments, btdwe.eti the several layers ol tnaterial, uhich are. 
next jiihst up in zine-lined ehests and co'ered tip liybtly, 
to be stored until they can be. rolled in the usual uay 

'I’o enable the pressure in the. ajuiaratus to bo reyidc.led 
aecordiny to re(|uire.mont.s, a jiressitre yatiec, 42. is 
inonnted on the liydratllic eylinder. 

The apjiaratiis and nuithod jms.sess the lollowiny ad¬ 
vantages. 1. The ra]iid exjmlsion oF water fiom (he. 
jtyroxylin,. tl^n.s enabling a large ipiantity to btt dealt 
with daily at a low cost. 2. I'nibn'm distj'ibutioii 
oF tlie .solvent, so th.it all jiarls are im|iregnat.ed with 
alcohoF, thus factlitating the fttrther l.reatmeiit with 
solvents. IF. Absence oF'danger itc the. ilrying proc.c-.ss, 
the pressure aiiplied to the pulp being low. and the ])ui]) 
itself remaining moist throughout. 'I’he method i!?ra]iid, 
sisiple reliable and chea|> In operation, and the alcohol 
reihaiidiig in the nilro-eelluFose, »nd alterwards condiin- 
ing vttilh the camiihor, can be reco' "red by distillation. 



CilAl’TEl! Til. 

TIIK F.JIl’l.D'i.Ml'lNT OF PYliOlWI.I’s; FOi; .Viri'lFlOl\F SIIjK. 

Within' a ^•l)lll]la^ativl■ly lirii'l' spacr n! Time 1hei-e has 
arisen an mitin.'ly new in<lustr\', TliaT nf the mannhie.Lure 
nf artitirial tihrims inat<'rials I'rnm dissnlveil nitrn-rellulose, 
which jirnilncts are desTnieil to jii’oviile tlie Textile, in¬ 
dustry willi a n(5W inati'i'ial, artificial silk, that Is al¬ 
ready laryi'ly irseil 

Hilaire <li' (‘hardonnet was the first to tak*' out a 
jKitent tor making wea\ahle threads Irom lii[uids uhtained 
hy the use of alcohol, e.ther, a reduelne- uictailie jiroto- 
chloride, a small (|uantity of an oxidi.sahle organic ha.se 
and pvroxviiu, the jiroihiet heino ilrawn out hy means 
of s))e(;ial a]i]ilianees into tine thi'eails, which were then 
haidened. To jirepare (he solution, 100 jji'ins. of Jiyroxy- 
lin, 10-20 f^rms. of a reducing metallic jiroto-cldoriile 
^ferrous, ehromous, maneanous or stannous chloride), 
about 0'2 j.;rni, ot aai oxi<lisahle ovpinic J)af>e (<(uinine, 
aniline,,*rosanilijic.) were usc.d alon<j witli 2-5 litres ot 

nii.xture ut 40 per c(;nt. ether, (iO ik'I' cent, alcohol 
and ilissolved colouring matter, the pyroxyfin hehi}; <lis- 
solveil in the ji-reatiT ^lortion o 1‘tl 1 C alcohol-ether mixture, 
while the rest was emjiloyed to fli.s,solve the metallic paroto- 
chlorii^e, tlie oi'eanie base and the coloiirine- matter, the 
two solutions hein;; al'terw.ards unit.ed. When the hot 
liquid ])i'e]iared in t.his».vay is allowed to esca|>e through 
a tine no/.7.1o surrounded hy a coolinj^ liiifiiif, the suporlicial 
portion oT the thin stream ol collodion-like liquid He,ts 
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inmitiiliaii'ly, luul tlienihy I'onns a solid Tlircad. 'i'liis 
Uirnad rci)V(«i'iits an i^xtcriiiil, soliil lubi', oneloshi" an in- 
ini'iial llnid column. 'Flic thread,s can he di'awn out still 

• liner in tlni air, and resendile silk in their lustre. 

'Wie aj)]iai'atns orioinally us(',d liy (Ihardonnet O'W'’- 

• ;uid 2d) consists ]irinei|ially ol oi'oans lor sjiinnino the 
collodion, ca|iilliiry tuhes, (t (l‘’i}'. 22), surrounded hy a 



l‘’ii,,e2.- ('Ii.inieiuiot'a .\rt,lu ial Silt Arpival-ua. 

tube, k, Idled with water.* Tlii'se wj^ans are. arranj^isl in 
the ])aten.,ed machine, #,hont a main tube,]-! (hie 22), 
which IS surrounded by two channels, 0, ]irovided*\vith a 
eii'culation o! water 'rbc'workino oi’iliee ot each s])in- 
liinj;' oi'oan is surroiindeil 'r\' a Ji^thtly .i^rippine pair of 
tonj^B.’'b siirin;:s, and all these tonjfs 

receive throuj;h bell-crank level's, o, and bent ;irms, pji, 
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11 I'isini; will Viilliiiir swiuj’-iiiolidi) iVoni iJu' .spiimiiit;' or- 
o'WiN t.o tlu' Imhliiiis oriTi'ls, in sueli a manner Unit, newly 
rnriiiwl threads, just runuine’ ii\ er the. edee of the spin- 
nini,^ oi'e'an, or thie.k hreaUin^ threails, stick to t.he tones 
and art' conducted to liohhins, whereas (he tone-s ri.se and 



tall entpt.y so lone as the threads do not hi-eak in spinning. 
A rotary hrush. H, cleans the'longson reacliing tlu; U])])iir 
limit of motion. The lijiimire.s, S, of the hohhins, R, for 
winding the .silk ai'c mounted on loose ehceks, 1*, uf the 
revolving shaft, O, and carry small I'ollers, V, which 
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make contact witli tiu' jicriplievy of cams, (,), mounteil on 
t!ic shaft, witli tlm result that all the hohhins l uni siuml- 
tanoously anil the cheeks also are inoveil simultaneously 
for the jnirjiose of ri'jilaciiie the full liohihus hy empty 
onflh. 'I'ho machine iir encloseil in a easine-, traverseil hy 
a current of wariri air to remove the vajiours of ether 
anil alcohol, ami convey them, for ])urpoKe.s of I'ecnvery, 
through a series of comlens^rs. the lirst of which contains 
a concentrateil solution of soilium carhonate, the seconil 
am) third heine- chained with concentrateil sulphuj-ic acid. 
The hidk of the alcoUol ailtl ether settles down on the 
sodium carhonate solution, whilst the remaindei' is ah- 
sorlieil hy the sulpliurie acid. 

Other inventors occujiied themselves with (he dioelop- 
mcntofk'hardonnet'sinvention, and a few of ihe methods 
elaborated may he meutioiied here. 

Vtvier, for iii.staiire, dissolves enii-cotton or eelluloseiu 
the stronefest acetic, acid, with tlie addition of a little 
"■elatine. The ce'Uilose is ohlaiued fi-oiii the powdered 
fihres of black Jioplar or boxwood, intrated hy the usual 
mothod. 

K Bivuer pitented a jirocess for pi-oducine coloured 
threads (or with metallic lustre) from collodion withont 
s}iinuinf;'. A I'ollev, of metal or other solid material, is 
coated, tirst with a layer of collodion, then Avilh dissolved 
jjlne, thiui with more collodion, and so on alternately, 
until a*certain desired thickness is ohlaiued. The roller 
jirepared iij this way is )iut in a scrcw-cuttini; latlie, ami 
the coatini;’ is cut throueli sjiirally, i'urnishin;;'* a coii- 
tiiraons thread that can he unwound otV the roller amj 
reeled.* 

Accord’ to 11. lie I’ai'^illi', colMdioii wool is dissolved 
in a mixture of ether au^ alcohol, and the rcsnltiim solu¬ 
tion is placed in a tinned co])])'‘r vessel, in which a jil-essuve 
ol**Several atmosplmres is {Jeiieraled hy means ol an air- 
pu'mp. In th(^ bottom of tins vc«sel is a sloping siiriace, 
in which are niountcd a nninher of vertical j;'lass tubes, 
torminatinjr in tiiu' nozzles. A second tube huri’ounds 
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(siicli (if Uii‘ tirsi-, iiiiil liy means ol' suilalilc (■(niiicctiniis 
rimbli's a shnv circulatio]! of wat.ei- t(i Ijc mainlaiueil 
rminil tint lubes (•diiiiiiuniciitine wit-b tbe vessel. 

Uinler llie iiilluenee nf tbe ])re.ssnre tlie eiilldiliiiii 
ffra<hially issues from tbe (•apillarj'Ojtenijies of tbe tiriies, 
aiel solidities as .soon as if eoi\ii'S info eonfaet M itb wat-e". 
'I'lie fliia'ails are seized liy an aufoinatie. reel ami w<iuml 
oil revolviue- liobbiiis. Alb'r deiiitrafioii the threads 
are e-elafinous, can be easily impreeiiafed with colouring 
or saline mailers, are no lone<']- cxjilosive, aid can be 
rendered incombustible by ■•passive tlmm throuj;b am¬ 
monium phosphate. 

'I'he method of F. Lehner coiisi.sfs in the use of a 
mi\tui'e of copal or samlarach, linseed oil, nitrated celluio.se 
and a salt that jirevents combusl.iou. Three solutions 
are preiiared IVom these inyreilieiifs, and mi\ed. The 
tii'st solution consists of 500 ]iarts of linely powderec] 
copal or sandarach in 2,400 jiarts of ether, the two beine 
shahen up in a li,i;'btly closed Hash at ;• nmilium tem]iera- 
ture, left to clear, mi.ved with 100 parts of lin.si'eil oil and 
tiltered. The second solution is |)re]iared by immersing 
satin pa]H'r cellulose, cotton or sjiinnine waste in a solution 
of ammoniacal co]iper o.vide (10 parts of cojijier suljihate 
in too ])arts of ammonia of sp. er. 0 075) foi- about 
tifieen minutes, the pi'ojiortions beine- about, 1,000 parts 
of cellulo.se material to 12,000 parts of solution. This 
causes the fibres to swell uji, aid facilitates niti'.ition. 
The mass taken out of tbe bath is thoroue-ldy washed in 
a laree Aolume of warm water, sipieczed and well dried, 
^t is then introduced, in a lloccnleiit stall', into a mi.vture 
of 4 parts of suljihuric acid (sp. er. l-.Sd) aid 0 of 
nitric acid (sji. {tr. I 't; vv.o'meiFto 75 ('. and well stiri-cd, 
the acid beine poured off after five minutes. The result- 
ine nitro-cellulose is thorouttbly washed with water, dried, 
sutiused with wood s]iirit (0 ]iarts to 1), shaken uji until 
comjiletely dissoKed, and set aside for a week in a (iool 
jihu'e to clarify, fhe clear liipiid heine* jioured oil', from 
the sediment. iSoIntion three consists of 100 parts of 
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.sixliuiii (or iiniiiioniiiin) in 1,((()0 of ililufc spirit of 

wine, tlio .solution iH'injr tillei'oil. 

Tliiiso tlinsi solutions arc mixcil tojjct.hcr, so tint for 
caeli 1,000 parts of nitro-ccllulosc there arc 200.of copal 
or Sandiirach, 50 of lin,^ee<l oil and 100-200 parts of sodium 
t«ir aimnouiuiu) acetatrc. 'I'liis mixturi', the basis of t.he 
threads, is allowi'd to ese,a])e through a narrow orilice, 
tlu^ solvent heinjr e\-a])iirate,l hy warmth and condeii.sed 
lor use, over aeain. 

In the apjiaratus emidoyed the mixture escajies from 
a rt!s<a'voir, tlinaioh a»]ii]ic'’and <in to a ino\ ine- smooth 
surface, namely, a cylindei' slowly revoK ine on a shaft. To 
hasten the hanh'uinn of the soft thi'eads, the ])art (pf 
tlm cylinilp'r hehiml the nip/.r.h's is ep)\ er's! wit Ip a easiny 
that is ki'pt at a Inirli tp'inpiT.aturi' hy nu apis ol a st.p'am- 
pi]);'. The I'ailiant h<pat ipiic.kiV e\aj)oratp'S tiu' siplvent 
in the threa<l.s ipii the cyliupler and spplldities them. The 
uiotiipii of the cylinder forcp'S the evaporatp-pl spplvent int(p 
a s))iict‘ where it »is cp>ndi'i\se<l hy a cooline- vessel sui'- 
roumlinj; tlx' cylinder, and ‘Irains aw.iy at lh( hp>tlom. 
This cooline' sjiaci' is littisl with ]perlpprateil hallh'S to 
jruidpp the va))<mi's int-p) contact with the cipipliny-sm i.u''- 
The liardi'iiepi threails tire continuously reinip\e‘l frp>m thp' 
cyliupler (which is euclos<‘d at evp‘ry other part'-, an\ 
broken threads |■«‘ino lifted from tlm surface of tliP' 
cylinder by a iMtaiy brush. The cylimlp'r is ki'pt ilry 
by coiftact with a ptnl of felt. If the threapls issuiiie- 
from the iij)/, 4 le lx' bi-ppue-ht into contact with a tinishepl 
threail of other matei'ial, .such as cotton or wixil,»a mixcl 
thread is obtained, which is drawn otl in tl,\e same way^: 
or tbip*tbr('a’'d can be ini|ireyniatp‘il with a mixture belipre- 
hand au'’ then jiassed thitpujih the'miichiui'. Insti’.-iil ipI 
a movino surface, a fixed surfae.e .aupl mu\able nip/./,l<’ can 
bo employed in forming the tbri'ail. 

•These oilier methods aud’ileviees ha\e, in the conr.se. ol 
a few years, b^*en succeeded liy a*uuinber ol others, relat- 
ine- t»o either au imjirovement in the s])inuine' pa-ocess, 
accelerating the hardening, washing anil deuitrating or 
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imprrffiiatiiii; tlu'. tlircails M'ith fliiiiKi-prodlinff salts. It 
wonl<l Ix! l.K‘y(mil till' scdjx' ol' tli(' prciscnt vi'ork td 
iiitii tlii'si' processes more closely, ami it will be siitiicieiit 
to say tbat both line tliremls of artificial silk ami coarse 
tliroaiLs in imitation of bristles are'now prmlnrcil by'tliis 
means. 

D1':mti!.\tini! and Cc.uiiiRiNii Pyuoxymm. 

(iwiiie to the liijrli intlammability of nitro-celliilo.se ami 
the exjilosibility of tlie bij^lfer jiitro-eom]jonmls, a desire 
I'las lone existed that the eellulo,se should be deliitratod 
liel'ore puttine it thron;,di i'urthei' treatment. Here 
a;;a,in Chanlomiet, the inventor of artilicial silk, was the 
first to einjiloj’ a. fairly suitable method for this purpose, 
by treatin'; the pyi'oxylin in a bath of nitric acid, diluted 
with watei- to the sp, er, l-d2, ami maiutaineil at a 
temiieratnre of ;!2-d5' th The pynrxyliu ;;radually ]iarts 
with its uiti'ic acid and in a few hoirs (■han;;es into a 
lowei' eatee'ory than tetranitro-clhilosi', l.c., it coidiaius 
over 6-1!', ]ier cent, of nitroeeu. 

The desired denitration can be determined by analysis, 
either by the Schloesinn method I'liberatiou of niti'ic 
oxide in jiresence id’ hydrochlorie acid and ferrous ehloi'- 
idc), or by a .solution test; and the fact that denitration 
is etfocted by this ])roeess has hei'u demonstrated by 
numerijus analyses. The o]iei-ation is nearly eoinjileted 
when the .substance cea.ses to be attacked liy the usual 
solventA of collodion wool, viz., ether-alcohol, nitrous 
,cthei', etc. The material is then wa.shed with lukewarm 
water ami dried in a current of warm air. The comple¬ 
tion of the ope.ration'is indicate by the incipient soften¬ 
ing; of the jiyroKylin. 

In ftiis I'caction the liipiid concentrates in proportion 
to the nii.ric acid abstracted from the jiyroxylin; lS>ie 
.same bath can be used*'over and over a;;ipn after beine 
restored to the desired concentration. ' This factos- and 
the tomfsirature of the acid may be varied between wide 
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limits, tim teiij^tli of tlio i-eaetioii varyiiio iiivci-soly witli 
tlu! wiiniith mill (xinwoitration of tlm iiitiii; aciil. 

To colour tile [lyroxyliii, it is w.Tshcil witli lukcwiirm 
water oil Icaviiio tin* batli, then ilip])('il in a hath of dye, 
rcwtrshiMl in cold waticr ami finally dricil in narm air. 
When the method i.s ajijilied to artilicial .silk, it is un¬ 
necessary to introduce metallic proto-chloriiles and o.xid- 
isahle orjjanic has(‘s or alkaljiids into the solution for (he 
purpose of reducing the e.xplosihility of the spun collodion. 

V'arious reducing organic suhstances, and even pure 
water, will denitrate nyro.vylin, hut in a sinallei' deoree 
than nitric acid. A,t teinperatnres ahoie l.'i-2()' ft., 
pyro.xylin ami alcohol i-eact i|uickly eiionoh ; hence, in 
ilenitratiiie- artilicial silk it is jirelVrahle (o operate in the 
cold. 

(_k)llodion cast into plates ,nid*moulded in \arious nais 
can He used in jilace of ejass, mica or horn lor windows, 
ves.sels, transjiarent frames, etc. 

(hipro-com))ounjs are excellent denit,ratine .lueids, and 
recent experiments haie shown that (hey will act well, 
not only in acid or ammoniacal solution, hut. also in the 
ahsinicc of e.ither acid or ammonia and merely in jin .M-rn’e 
of alkali chloride.s. l>enitratine solutions imii he pre- 
jiared in various ways, such, for instance, as dissolving 
cuprous chloride in alkali chlorides, or hy warming the 
nitro-cellulose umler tre.itment in a mixture ol eininms 
chioi'id» and common salt, (for instance! in pre.seiicc ol 
metallie C(>])}u‘r. Typical projiortions would he- 1 jiait 
of intro-cellulo.se, 'if.-t) ])artM of cuprous chlorhlc, 2(t-oO 
jiarts of common salt and snllieieiit wnih-j' 1" prevent 
any lA-ystaflisation in the solution, 'the t-. mperatiire 
may he f pt at 25-100 * 

Other methods for di*ninislnng the iijllaminahiiity of 
celluloid, or making it incatiahle ol ignition, an* given 
Wow. • 

'I’lie celluloid solvent is 'i.i'eatej with an addition oi a 
silicctms ethei'T.such as amyl or n.-thvl silirate, or a suit- 
ahly dissolveil soliil siliceous ester like etii,\i disilicate. 
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Tn till' jinisi'iici' of broiiiateK in the mass an addition ot 
iVn'ic cliloride itissolved in tJie wllulose solvi'iit will jjener- 
ate ;;as(‘s that stirte eomlmstioii. 

All ak'oliolic solution ol’ ealciiiin chloride, of about 20 
]ier cent, strength, is added to iiM acetone solution' of 
ci'llnloid (about 10 percent, streimtli), in sucl'i ipiantity 
that 10 parts of celluloid are ])re.seiit to each part of 
calciniu chloride. 'I'lie solviijit is e.iajiorated, and the 
ri'sidue is rolled out in thin sheets and dried at the 
oi'dinary teiiijierature. The proportion of calciuiii chlor¬ 
ide can 1 h' raised to l.')-20 T'd' Cent, (lalciuni chloride 
iday also lie ad<led to coinininiitiMl pyroxylin, the mixtiii-e 
heine then moistened with alcohol ami milleil at 20 ('. 

A e-()()d product is ohtained by niixine .solutiiais of 
nitro-celhilose compounds with aci'tyl cellulose. To 2.5 
parts of celluloid solution are added (i parts of maoiie.sjum 
chloride dissolved in alcohol or denatured spirit and iifixed 
with ,‘5 parts of finely oroiind asbestos. 

To 1 000 parts, by weight, of celluloi.d ai’c addeil 1,500 
]iarts of fish oil. 400 ol oiim-arahic, 100 of oilatine and 
40 of colza oil. 

(Celluloid or nilro-cellulosc, di.ssolve<l in acetone, is 
mixed with solutions of aluminium chloride, strontium, 
magnesium or calcium chloi'ide in methyl alcohol. 

■Vitro-C'llulose is luixeil with aluminium .salts, in which 
cas<‘ camphor may he partly or entirely dis])enscil with. 
In another method a, satiirateil solution of aluminiuni 
chloride or nitrate in aci'tyl acetate is mixi;;! )\'ith nitro- 
cellulo.sci 

Shickcr's ILiixjlit.iiniiahlc ( 'c//a,/.odf.—-Stocker Jirepares 
a mass possessing the valuahle jiroperties of celhlloid: 
trans[iarency, tlexihilitV, touelim'ss and perfect jilasticity, 
assoc.iat.ed with that of heinfi; comhu.stihle with ditticiilty. 

At tfie niomeut of formation the fini.shed, hut still soft, 
lua.ss of celluloid is treated with an addition of staTinoAo 
chloride, which remains«in the mass, and, owino to mole¬ 
cular combination, entirely ju-events comhustihilityt pro- 
sided a .sufiicieul quantity has Ijeen used. 




I’YUOXYLIN FOR ARTIFICIAL SILK. 


fi3 

Oni‘ Imiiilfcil parts, by ol' nitrated cotton or 

nitratcil paper are nii.Yed with 400 jiarts of camphor and 
70 of stannous chloride, tlu? whole heino moist,I'lied with 
too parts of alcohol. After standing twelve hyurs the 
maSs is raised to (I0’*(h hy passing it throuoh warm 
i»)lh'rs, ami is kneadcid uiilil |)erfi‘dily homogeneous, l)y 
increasing tile proportion of alcohol, the mass eiu he 
kneaded and worked in tlm «old. 

'I’his ])rocess furnisluis a transparent mass, which can 
he worked in the usual wa,y. To obtain colours, cuprous 
cbloi-ide is .addeil for ffrj-ous chlori<le for br,)wn and 

black, d’lie mass will burn only wlien ladd dii'ectly o\(*i- 
a, llame, and (aaises to burn or even e-iow immediately it 
is taken away ae-ain Tor special articles, sucli as cart¬ 
ridges, I Jiat are desired t.o bi‘ moi'e readily combustible, all 
that is nece.ssai'v is to reduce thf ja'opoi lioii of .stannous 
chloride a,ml thereby ino'easi^ the iutlamm.abilitv. 

Slrciiln'l’x Vi i/i’iiilin .— Dry cellulose, at 1.7’ (t is suf¬ 
fused with sulpluu'ic acid -n.S It; and left in conl.act 
therew'ith for some little time, aftci' whic.li tlie aiad is 
WM.shed out comjiletely with water, the celltllos. beine 
then dried and milled. It is next mtim.it.ely mixe(l wnh 
nwin soap in a mi.rtar and treatc<l with a solution of 
aluminium suljihate. Tlu' mi.xturi' ol modilh'd cellulose 
and aluminium resinate is dried, and pressed int.o blocks 
in a hydraulic press. The blocks aie cut into sheets, 
wdiich 4n turn an- mouhhsl into tln^ dcsire.d sha])e by 
means of hydraulic pressure. 

(\'lliiliii.il ilnil ('ovh' (,’onipn,sd'on,----,Vc,cordinj;' to the 
nmthod of Haeemann, erouud cork is impre;^nated with 
a solution oT nitr.alisl cellulose in <'ther "nd alcohol, and 
prf^ssed i o moulds, the ]ft‘('ssm*e lHane- maintaineil until 
mo.st of th(' soKent has rvaporat.ed and the mass retains 
its shiqie when the nundds are opened. Tor* small 
ii^t.icles tills takes four td six days, and to lacilitate 
evilporation the moulds are jiei'lorateil and lined with 
wire ^au/e. Idir pi’oduct knowui as “Subrit is usi'd as 
a snb,stit,ut.e for cork, hot,tie corks, insulatio”' plates etc. 
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Kollcr'n CfUuLoid Sa.hutilute. —Hi^lily eoiicciitratcd 
e.olliMlion, pri'jiiin'i) by iiuinoi-siiijv nitro-frlluloso in etltcr- 
alcdhol, inctliyl nthi'r, acci.ic ethri-, iicctorn', or mixtures 
of tliese, until (lie solvent is eom])letely Siiturateil, is 
mixed in an autoelavii will) a pulpy mass of nitrated 
cotton or jiapiT that has heim steeped with oil of tui:- 
peutiue containing sulphur, castor oil and resin, tui-jien- 
tine r('sin, shellac, colophony, mastic, (Janada halsam or 
copal resin, in sohitimi. The mixture is cai'cfully heated 
in an antoclas(>to lOO-t.'dr (I , the pressure heine-raiseil 
simnitam'ously to 12 atmosphere^ hy means of an air- 
]i'imp 'I'hc resulting jiej'fectly transparent, pjelatinous 
ma.ss can hie formed, for example, into thin sheets seinini; 
to eai’ry a sensiti\i' layer of emulsion for photoeraphli' 
]mr]Mises, or can he cut with /.iey.ae- edees and.)»res,sed 
into tuhes or hells. ’ ^ 

/i)(‘iiii{l)iislililt' di'lliiloxl SiiliKfUiilf. —'j'his product is 
ohtaini'd hy treating; cellulose with stronj^ caustic, potash 
ami snhsei|Uently introdneine vajiotus of carhon disul- 
jihide, the process furnishine' a eidatinous, jiale yellow 
transparent mass of hieh viscosity and adhesiie |)OWer. 
'I’he cellulose is e.liiiunated from the mass hy wa.sJiin^f 
with .salt and watei-, lea\ iipi; as the residue a compiound 
of jiotassium, .sulphur and carhon, the elasticity, trans¬ 
part ncy and soluhilily \ ai-yine accordine-to the amount 
of cellulose remoted, 'I’his ma.ss is also claimed to be 
snitahle for the ja-eparation of ,a jterfeetly traniiiparent 
))a)ier that is entirely nnacted on hy water., ^ 

Xi/(oniti', or Fihriil'llio'iil. —This is a variety of ctdluloid 
jn a solid or_li(|nid form, 'The latter is obtained hy ilis- 
solvine 40 ]iart.s of nitro-cellulosc in 20 jiarts oh cedar 
wood oil and K) id' anfyl acetate, and is nsisl as a ilip|)ine 
laetjner for metals of all kinds ;uind the solution can he 
also ajtplied to all kimls of ttixtile fabrics. To obtain 
.solid xylonite the sohitioii'is evaporated. Anothw 
recipi! reads : Nitro-eel!«lose‘ 10 pai'ts, amyl acetate SO, 
amyl alcohol 26, cedar wood oil 2, hen/.iite d. , 

is ])re|iared as tollows, aerordine' to the 
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pakint s]it'eilif.at,i(iii: tlii’ ilrinl fiiii'ly i.Hvidcil jiyroxjHiii 
coiiqiouiiil is ti’cati'.l wit'll ii siiliil'idii iil c‘aiii|))iiir in a 
s(il\'cni I'hiil. iloi's not ili,ssiil\c |iyriixylin 'I'lif .solvniit 
is iliiMi (!X]icIIimI aiul Uic iiias^ is linally nxiiosnl'tn lint 
alcnllnlin va|inUl'S. 



('HAITEK JV. 

( hLl.VLOII) 

C,'i!rj)K crlluKiiil, I'l-rc IVinn all ailililicms uT cnlouriiif;’ 
lllllUi'l', (.'olfiin's nr (itllcr MinstaiHirs ilrsinlicil loV till' 

la-diluctioii Ilf .-.)K-riiil I'Hrrl.s, is ir'arly riildurlrss, uml in 
tin'll lai’iTs is as rliMr'as ylass nr I'aintll ycllnw, \rry 
I'lastir, Iraus|iari'iit Id Iraiislucait, lianl, soliil, nearly nii- 
lavakiilile, anil can lie rut nitli a knife nr sliears. It can 
lie inaile iiai'iler iir sdfti'V liy suitalile ..ililitiiins, tlidiiyli a.Il 
al-iein|ils (n r'liiler it snft anil |ilastie like ynttapevclia 
liave I'aileil. (kinli'ary td earlier slati ineiil.s, celliiUiiil is 
nut elerlritieil li\ rrictidii. Cellulniil lias a faint .smell nf 
canqilnir, tills smell, w liieli i-. nnl ilisae'reealile, liecdiniiie- 
•sti'diie'er M lien tlie mass is rulilinl ami fdrmine- a means 
(if iilentifiine- cellnlnii!. Heated tn I'J') (I it liec.mmis 
]ilasllc, and in tins .stale can lie mmilded intd any de¬ 
sired sha]ie Si'iiarate jiieces will coalesce on mere eon- 
tact wlieii warmed .\ti alioiit I Kl i' cell'ilrid .smldetily 
lds<‘s it's Cdldiiryiml Iransjiarency and alialioutd liielier 
ilcconnid.si s, witli lllieralldii of punmait re;idily iidlani- 
inalile va]iours. 

Warm, ]ilastie celluloid forms an excellent W'Uic.nt I'o)' 
nutaks, a jirdiurly of considerable, utility in the jiroduc- 
tion of inlaid work. 

k'elluloid .'oflensin warm water, becomes lle.xible and 
scmewliat plastic, sn t.b.it it cm be easilyenoulded to any 
shape. This behaviour also, is Very \aluable In the 
nianufactui'e of (■■ lluloid artic.le.s, since the. moulding pro- 
(titl) 
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ci.'ss is ;frcatly racilitatcd, loss of miiti-niil is cntcd and 
t.iijio is saved. 

Will'll iyiiifi'd, (.'(‘lliiloid Imriis witli a smoky Haiiic and 
niofo ra,|iidly than si-aliiiy vax. a smell of camidior lieino 
a|)|iareiit, at the saine time. Whim t.lie llanie is lilown 
*ont shorlly after ienj^ioii, the mass eontiniies to yhiw 
liriskly and to yjs <> otf thiek i'nmes of camphor that will 
iioon darken a small room.* I'ndonlitedly the eain-coliton 
hnrns in this case at the expense of il.s own oxye'en, hnt 
the lemperature is not siillieieiitl.v hie'h to ignite the 
distilline camphor. This hehavionr indicates most c.learl.y 
that celluloid is not a clc iiiical c.onihination of eamjinor 
and e'nii-cotton or collodion wool, since it is eharacter- 
istiic of cliiniica.l compounds that the ,siih i.uices eiiterine' 
into criinhiiiation ceas" to exist independentl.y in the 
cmipimnd. * 

riellnloid can he i yiiited only hy a naked liylit,, and if 
heated in a xessel of an\ kind it simjily dec.om|ioses, as 
already menHoic.l at ahont 150 ti. snddeoiv and coin- 
jiletel V, \\ illi the lih‘Cation of a. yood deal of 'lookc In 
nojcase, ho\vc\ei', is thi'ce any i[ icstion of an ei..losion, 
for celinloid cannot hr exploded either hy pressure, siiock, 
percussion, friction, heat or any other means. tVIhiloid 
is no loiieer ymi-colioii, hnt. a Silli.sl.ance ditieriny tliere- 
from in all its properi.ies. 

Tile proiieity of eelhiloid ol solteiilne ill hot water 
cnalil'M it to he eiiti into sheets of an.v desii ed l.hickmiss, 
and attach iisell' like pnitv, to woo.l, niarkle, etc. 

If two surf,ices I , celinloid he eoated with colkidion and 
jiressed toyether, the two sheers, ete,, will nnite tirnil.y Co 
forura solid wdioie. 

Cell,.mid is iiisolnhle* ill w.itei’, and on this ao.connt 
is suitahle for uiakiiiy'^'domestic acticlws, sneh as knife 
handies Tlioiiyh it. is nor directly attacked hy conceii- 
Tra'ed snlphni'ic acid, it yradiiall.V' dissolves thecein in 
till' cold, a small piece eiitiiel*.’ ihsappcariiiy in ahont, 
t.hiilw six lioiir'-; It, also yra.du.i!ly .lisoilves in coiiceii- 
trate.d nitric acid, and in lioiliny caustic [lotasli. 
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Tin- ti'iisilr siivii^'th (ti* CM^lluIoid is wvy (‘«ntsi<lcral)lt‘. 
a\(*('iirdit'<> tin* I'rsullsol M lew ri’lldr t.t*s(s, tll<‘ (‘lilstid 
liiilii, is alnut 2(MMK)()-24(M)00 il». ]>«■]■ s.juaiv iiiHi, that of 
ii'nii about' l*iO tiiurs as nTi‘at,aiul that' itl wood 

aboui' sovcii tiiu<'s as ^’rral. 

d'lio <'last,i('it V is also liii;!i. as can he dcinoiislrated by 
an easy (‘XjU'riincnt. Tlic lip ol a c.cli\iloid bairpin ior 
instance, can be l»ent round until tlie two ends meet, and 
l)ack a<;ain until tbe ends ine-‘t at the ojiposite side; and 
this can Ije don<‘ any ninnber of tinu's, tlie pin retaining 
it'S t)i-ieiiial a]»]iearan(‘'' wlnsi srr<ui:li^eneil (rut. 't’o Ijreak 
oil’ the tip it must l)e bent to and 1 ro r.ipidiy wilb con- 
sideiable force, These siitlpl'' tost,s cle.trly sliow tile 
cKtrciue el:t'^ti(* ])liabilit.y ol celluioid. 1 lie substance can 
be staineil an\' desired cokair, and tbe colouring matter 
is jiot, abs(H‘l»ed nca'e|_\ sU])erf!C!atly but permeates ibe 
whole mass as can In* seen Irom the Irat'tured surlace 
of Celluloid ai I icies. Jiv means ol siiilable additions and 
ireatment. ('i‘llnioid can be mad)-io imitCile a laru’e variety 
of materials, loi’ wbieb purpose it: is largely used. In all 
conditions its surface is e\tremel\ smooth ami lustroj^s, 

it can be s.iwn, tiled and turned in tlie lathe, and in 
e'eneral treated like horny materials. 

t Tlltiloiil can be rolled, polislied, pressetl, cut' and 
luimmeri'd and ran als(» be kneadeil at a temperature o! 
145 t'. so that tK'casionally, it may take the place ot 
met lis, stone. W'kmI and wax. 

d’lie s]iecitic i!;ra\iiv of ei'lluloid \'ai*ies acenr'l,in^‘ to tbe 
decree ol< jtressnre u- has susi,aim'd in the maiiulaclure, 
tlic mean )>' in<^^ 1 o. 
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'riiK c|U.ilil.;iiivc I'v.'iiniiiiilinii 111' ci’lluli'ill. (.i'iit is t'l say, 
(Ik C'Kniuisid.Mi (■!' (Ik- InyrcirKKit' is , iiTnrilui{; to 

I li'iiizorliiiK 1 iittKiidril with no dilliculty, \\Iktc.-is the 
c|UaMli(.;ui\r (ll•(^|■nlilla(ion is j’ai' loss rasy. 

Jliui'ial ailjiiiicls can Im' ilct.ccicij liy ti'catiii”- iJic liiicly 
ras]icil oi' shrc'l'lcil cclliiloiil witli cllicr. cliloroCojaii or 
other volatiii' sol'.cnt at a iiioilcraldy wavni i••ui|icral.iirc. 
I'nclrr i.liis trcalincnt iirttfiicsia, ainiiioiiiuin ]ilios]ilialc', 
lead !h rate or otln r ingredients are eft hehii'd whilst 
nifl'o-cellillose (miii-eottoii!, eaiii|ilio)' I'attv oils or |..arallin 
wax |iass into .solution. ’I’he exaniinatiiou and deterniina- 
t.ioli ol' the iiisolulile residue is |ii rroiaiieil on (he ordinary 
aiialvtie.il lines, (houeh some diHieillty is interjiosed hy 
the iry'anii eoni|)ound.s latteidy eui]ilo\ed instead of 
eaiuiilior. The exainination ol the solution is rather 
ditlieult, hut the uilro-cellulose ran he .leteruiined hy 
(;oil\ert.iue H into i.rdinary cellulose hy ineaus^ol redue- 
iuK aj;ents. H’ nitro-eellulosi' he treat'sl N\ith a con- 
ueutwted solution of I'eriMUs i hloride ind'^ui addition i*l 
hydn- 'doi-ie arid at KMj niliie oxide oasis e\ol\e<l, 
the [irerijiitaled iron Jiydroxide is redissoKed in the 
liydi'ocldorie aciil, and st ruetureless cellulose is leit hehiiid. 
•\ceordiuo to lladow, a jinilai- reduction is eti'eeti'd in 
the case Of ouii cotton 'ly ti'cjtuieut with an alcoliolic 
solujjiou of soilHim sulpliydratc, the [ircrijiitatcd ccllulo.sc 
hciiio then earcrull) waslusl witli alcoliol. dried at ItKI 

t<i») 
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ami W('i;;lu‘il. The (IcOTiiiiiiatimi of iiilroijrii in cclhiloiil 
ean ]ircilial)ly lie ctrecii'il !iy I lie nicthoil I'lniiloycil liy 
Walter Cniiu for the nilroeeii of enn-cotloii A weieheil 
(|iiani,it\' of ynii-collon is frealeil with an ei|ual iinaiitity 
of concentratr‘ 1 1 siil)ilniric aciil in a tnhe tilleil wi'ili 
mercury. Tin- reaction liheratrcs nitric aei'). which act-n 
on tile mercury aiul oxiilise.s a portion of same, nitric 
oxiiii' heine piven otf. 

,\fter the reaction has continneil foi- seiei'al hours, thi' 
\ olunie of the uiti'ic oxide yas is read otf in the o-i adn.ited 
eiass tn'ie. and a solution ofd'eiaows sulphate is added. 
I.his ahsoi'hs the nitric oxide ^-.is ihe amount of whicii 
is indicated h\ the shi inkaye in \ohnne in the tube. 

('elinloid lieiii” solid lie in hoi line e.iust le pi d ash certain 
of its constiiuents can lie delermined in this the 

presence of ]ihenol foi- »;ns|anee, as a suhslilute Ija- 
c.imphor. heine' indicated hy the smell ii ei\es oil' under 
this tesi. 

t'am|ihor also c.in he iletected hy l|ie smell, lint the 
ip.iantitatii e determinat ion is more ditiicnIt. An ap])ro.\i- 
mate deteianination can piohahly In'oht,lined hy hoilino 
t.he linelv ]Mn\dered ceilnloid in u.it'U'until the snielTof 
c„amphoi' has vanished, the c.imphor itself havine heen 
carried otf h\ the sle.im. 'I’he fatty oils, hats etc., nicor- 
poi.lted with celluloid can he deteet.ed hy sapoiiifyilie the 
residue from the pi’eeedine test with c.instic ]iot.ash. 
This com erts the fait \ acids into soluhle soaps lint, can 
he .^epai'at-d in Hie usual way Mineral coloi^i in" mattei’s 
w dl he fyiind in the residue fi'om the solution in ether, 
whilst t.ln dissolv'ed colouring mitiers must, he delected 
hv their chenircil reactions or physical properties 
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('lll.i.ri.oii) j.s ll.^( i| lor a ^,ii'i<!ly o! tlart 

arc coiisl,Hilly l« iiii; cNtciiilcil, there lieiny row I'ew il' 
any iiiihistries hi wtiieli l.liis '.iil^taiue Hoes not, liiri 
eiiiploN I'lieill ill soDir I'eriii i r other. ill its li.'llnrnl 
eoifijit ion. wilhoiU the ahilit ioi* ot eolonriiin matters in- 
other ailjnnets, rellulolil is \eiy e-itensiN'ely used, es]ieei- 
ally as a siilistitute for horn, eiiiei \. lorloi:-''-siiell, coral, 
malarliit", la.|iis hi/.nli, niai'ile, eiiooy, yelh i, or hl.ick 
ainlier. Iiroiize articles, caontchoiic, cliouite, eli ,iiid ill 
facitt.liere is hardly a siiiele sulsHince hiioun bn! >•, liat 
atteiu[its have li'I'li made to imiiate ii wiih celluloid 
For l.lie alio\ e ]iur])oses ii is used to a \ery larsv extent, 
mid many articles of rancy ware, oriiameiits, haidware, 
etc., are of celluloid In many other branches, l.oo, cellu¬ 
loid has loiind a]i|iru'ai,ioii, sueii as artilicial teeth, Ilexihle 
mirrors, decorations in the oreatest lairiety, spectacle 
frames, Wtitf-h cases, Imtions, ]iipe mouthpieces, ciear- 


holders, ash trays, etc. • 

Jlijancv o'liods .Old hardwari'cellulohris ii-ed lormah;- 
iun* las lelies, hairpins, bracelets, chains. i arrinp's, cro,sses, 
uiedi'llions ^either b\' itse-ll or in i^ombimition with inlaiil 
ui- lii'etcd melah), iiiiHation horn, tortoiseshell, coral, 
ivon', etc. Jl is also made into smooth, inlaid or Stamped 
li.iitioils, knife handles, piuyerdiook and album covers, 
cie'.Lrelt,e cast's, notebook covef-, 1 1 a\ t'lliut;' cases, shoe 
eyi'fets. pur.ses, p“n ami pioicil cas s, rii.'Cs. ilrumstirks, 

I'l' 
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MiTvii'tli' I'iiiii's, cio-.u-liolilcrs, dulls' lic.'ids 
and bwdics. iniriMi' ami jiichin' rnuni'.s, li^iirrs lor oiiinrs, 
sticb, umliri'11,1 a.iid wlii]) Imiidlrs (in a oi'rat. sarii'ty of 
Klnipc's and ]iall.i'i ns iliat i‘oin|irtr kccnl\ witli li.indli'S of 
olJier nnti'nals). billiard balls, rbcssini'n and otliri-li:;'i,i,rrs 
list'd in j^anirs. dr 

I'’or fans crilnloid is a soinruliat rx]irnsivc nmlrrial. 
blit is nrrrrt brirss nsrt I. 

Ciidii/(‘liiiiir I ml iixtrij. —(Vilnioid is nsrd In a vri v 
larm' rxfrni, as a siibstitnir for horn ami bar.l rnbbrr for 
inakiiii;'plaiii and fanry isanbs. Tbr Mannbrini ( Vllnloid- 
«aarrnlabrik, lor r\ani|ilr, lias la'id down an i'\|irn.s|M' 
|ifanr for making toil.'t roinbs, and ran (nrn tlimi onl at a 
lii'irr briow I bat of llir small niaki'r \i bo rannol alford 
surhr.istly inarbiniri. ('rllnloid roinbs air branlifnilx' 
soft,, I'lastir and diirablr, and sbarr r\ilb lortoi.sr-sbrll 
tbr a.i|\an|.ayr ibal, ivbrli brokrn, lir'y ran br rr|iairrd, 
I'liual lo nr\\, b\ wrldiny W’itbin l.br lusl, frw \rars 
rrlbiloid balls, wbirb ai r \rry rbisiiti and in r-o,,,] drniand, 
ba\r b, rn |inl on Ibr markri. 

Alakd-s of fancy W'lodrn artirlrs bavr (akrn kindly to 
l■rll^loid. wbirb lliry nsr larrri\- in dilii'rriit f'lrnis'for 
coxcriin; and inlaying bo\rs and olbrr (inr work. 

In llir mai-binri'y and bnildiny I radrs, ayain, tbri'r is 
a l iror ronsuni|ilion of crilnloid for rnirrf iliscs, ]iackinr' 
rinrs, tulirs, \al\rs, la]i-, |iiston,s. I| is nsrd in coarb- 
bitildiny lor in.iklny a\lr brarinr's, sinrr il is not rorroilnl 
by oil and I brrrloi '' lorms also a miod niatrrial for a.xlr- 
boxrotfis r . 

In railway work crilnloid is nsrd in tbr foi'in of 
\\;asbrrs airl rinds for tioblrnino- np lisb]ilal,r,.s. 

Since rrlbtloid ran br jirodnrrd in discs or plalrs of anv 
drsirnl sixif i,s nsrd'as a sfo|*|iinr' for ll-iorinr-(,bat is 
desired 1,0 be Wat le'bl. rs|ii riall,C in sbips and boats ; in 
tbr, lorifir]', indrrd, it. lias also burn jirojiosnl as an r.\^ 
trrnal roatino l,o jirrii'iil tbr oi’owtb of parasites. 

In dentistry tbr n.sr of*crlitib id lias attafnrd considrr- 
ab|r, imp irlaiicr f,ir liir niannfarflire of e-nm platr.s. * 
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(i‘in|ilii\- fi'lliiliiid Tor sjwcU\clc Traiin's, 
iirU.i^s, rm-ui;\j;uiryiiiji'glasses ajal iijjci'a a'lasacs, 

just tile sainr as liuni, (iirliilsc slii'll or I'aoul cIhiuc. 

Ill ll|■lIslllllakills usr is also iiiailo ol (■clliiloiil to a 
COUsiiliTalilr I xtcill, siycc il, ssi’sscs tile yn-at aiK'ailtaai.- 
ovrr wooil’aml oflic'i'iiiati rials that il dors not warp in 
tlir wrt. Lalirriy also lion's liristirs lia\r liccn rrpla.crd 
liy still’rriliiloid tlirrads. ^ 

•Art is also lindinr rin]*lo\'nirnt lor rrlhiloid, inasiiiurii 
as (his siilislanrr so I’ar a-- prcsriit r,\|)rrirni;r nors 
niaa' hr rry’.irdrd as a ijniahU* around ioi painl.iny. 

In nirdiriii" l•rll^^loic^ lias hrrii |iro]iosrd, and ilsrd, as a 
niairrial lor snryical handayrs. 

('rllnloid lias, niorro\rr. hmi used <n a n atrrial lor 
stanijiS and prirlino hlorks, and projiosals lia\'r hrrii 
rrrriitlx' niadr (,o I in]ilo\ it as a siihslituir lor l,\ ]ir ]iir(,a!. 
In*tliis la-ttrr ronnrrtion, howi \ rr. tliri'r is no prartical 
rxprririirr at jnisrnl a\aila.lilr as lo ils ill ill I \’ (In (hr 

otlirr hand, il has pro\rdan adiiiirahlr suhst ii iilr lor still 
Hollars and riill’s I'tprciallx lor lra\r!lrrs aiiii p"drslriaii 
loiirists ill suiiinirr, I w ini; I" hs rlran whil.rappi ranrr 
a.nd*lirinr inipi'rvioiis lo ]irrspiration and wrt. 1 hr 
rrlhiloid used lor this purposr looks like wi IhsIilinn d 
liiirii, is llrxihlr, and ran hr worn lor nioiillis, hrlni; rasily 
rlranrd w'lth soap'and watrr, Il is a Iso sail ahlr lor pi o- 
Irrtiv r rolkirs on nniloi nis ami as a siihslituir lor rlotli 
I’arili^s lhal airrxposrd (o inilrli W r.ir 

As^a'liatlirr sulrlilutr rrlhiloid linds appliralion I’or 
roatiii” liaiiii’ks, hurt Irs. rlr. 

llrino rradil',’ sohihlr in rn laiii \’olaljlr soKruts, and 
iiisriisitixr to nioisturr. rrlhih id has r'adr.its wayhitir 
varnish uiakinr, , >prrialj,\ ha- \iirnislirs inlnidrdi to 
protr'd. lurtals I'roin rust^aiid oxidation. 'I'liis sainr Jiro- 
iirrts is utilised in i.hr inaiiuiai turn ol wairrprool jjiihrirs, 
jilacr ol' caliro, I'or hool jiiiidino. hiil rrlhiloid is too 
rouihiislihlr to hr rrroniiiiriijrd for this purpose. 

Thus wr see lint a niairrial aliirii, thirly years aoo, 
was nir-ai'dril willi niral siispirioii and was driiounrrd as 
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iiillaiiiuialilc aiiil diHi^x'nm.s, lias takc'ii <a pi-ciniw' jiliicc in 
iiiiuiy traiU's anil imlustrics: anil sinci' its ja'inc is now 
inoili'i'atn, its s|iln'ix‘ ol' ajiplicatinn will continni' tn in- 
orrasr—as is shown hy the innmni'raJilc ))aU'nts taken 
out. 

As alreaily ujelitionuil, the e.^eoeilinj;' phistieiiy ol' eelln- 
loiil ill a warm state reiiilers i( veiy easy to make n|i into 
various articles; ami it can he turneil, horeil, tileil, etc., 
in jii-ecisely the .same way as the onlinary materials 
woi’keil hy the tnrnei'. Rven a temperat.ure ol' 7.')' ( ■. 
makes cellnloiil jilastie eiiouyh to he moiitleil int.o any 
(lesireil I'orm in the ju'ess, thouyh, as a. rule, workers in 
celluloiil heat It to ahoiit 120 ('. at which temperature it 
is, of course, imicli more plaslie than at 7.~i ( 

I'he matrices in which the pre.ssiny is ilone must have 
been warmeil hel'oi-eh.aml. The celluloiil, waimeil to 120 
is |ilaceil ill the matriv ami siihjecteil to coiisiilerahle 
jiressui'e, until Hie inonlil has cooleil (coolino water is not 
always rei|nireil;, ami the material is fiveil in its new 
sliajie. 

Inciiltino celluloiil, anil in all other oiiorations where 
it has to he w orkeil w ilh iron tiools ainl at hiyh sjiet'il, it 
is aii\ isahle to allow ilrops ol' water to tall on to the jioint 
where the cut is heino inaile. For articles that are to he 
I'.eatell or pl'e.s.seil out, the celluloiil is plel'erahly waillleil 
in water to -10 (in onler to jinweiit splitlino ami l.ear- 
iiio. If the ceiliiloiil li.'is e-rown too hrittle to work easily, 
if. .shoniil he ilippeil in spirit ol' camphor lor a short time, 

Owiiio to ihe soliihility ol'celluloiil in vlinons liquiils, 
it can he easily stuck on otliei- materials or ujion other 
celluloiil. An ailliesiie I'or this purjiose is il'ormiiil of a 
mixture of 1 jiart of .shellac, I ^part of spirit of eam|)lior, 
anil .'!-4 jiarts of alcohol. In aililition to colloilion, jiure, 
finely shreiMeil’ celluloiil ilissorteil in ahsolute alcohol 
makes a onoh celluloiil ceiiiqiit. 

'I'o facilita,(e the escape of cMiiiplior vapours from tinisueit 
articles, lhe.se shoiihl not he sloreil in^ clo.seil ho.'^e.s or 

CJlScS. 
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An jinpomTit ])!irfc in tlu' working; uj) of ccllnli>i<l i'' 
l>y th(' iiioul<ls, tiolh those iiseil lor ]in‘.ssiiLo tlie 
celluloid sliee.ts ;iiid rods, ill id tliose in whieli eelhiloid is 
(.vented in ii more or les.s fluid eondilion. 



’ These Inoillds live e.-ner.dly ol' mel-iil '.steel, hriiss 
or sifliiliir nllol s i, lUid eont.iiii nil (In' \ .irintioiis ol eontoin 
of till’ tinished nrtiele. so ihni no .d'ter tienlmeiil, will he 
rei(uired. 'I'hese mouMs. wliieh lire more ol lese elnhoride, 
iiccordlne-to the iininre of the nrtiele, nre e\i‘ee,-,i\e niid 

;. ' " r . 



ilttcmi>i,s liiive therefore heeii m.ide to const,rili t them ol 
other miiteriiils. Aieiidels.sohii, of 

m*nlds. which jKissess the eunlt 't 1, 

he emiiloved lor iiressii.e- or hlo^utie cel ttloid M t n ■ 
anv piviotts waniiiiie-, the wood tieii,^ n hnd ’ 

and tlmreforc not withdrnv, ine l.cnt Ironi the celluloid. 
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Fi;;'s. 24 .inil 2.1) iT])i'i\srn1 .siiccinicns ol' pi'cssnl articlrs, 
wliilc hi”'. 2(i is II Iciiiuiiiicliiiiil si'ctimi of n uoinli'n iiiniilil 
4o |i)')‘.ss til' liltiw ci'lliiloiil nrticlt's, t‘s],i'(*ia)|\' liuiitllt's for 
UTiilii'i'lliis, si inks, I'lc., wifliiiiil any |ii'i'\ imis wanniui;'nl' 
till' iiiiiultls, liltick or i'll,I t't'Iliiloiii, ol .si)it,a.l)li' I liit'kiics.^. 
is iiiiiiii'i'st'cl ill lioiliiiy walrr niili! it i.s wariiii'il to 1.00 , 
(an,! is (lirn lii'iit into ,i slia|M' coi I'l'sjionilin” to tliat ol* 
tlir inoulil, as shown at, i( an,! it'. !t is llii'ii plai't'il 
ipiickly !i,'two,'ll 111 ,' two liaKi-s of tlio nioiilil c. ir'tli,' 
articlo IS to !„' s,.|iil, tlio two lialvos ol tlio tiionlil aro 
pi'os.si'il lou'i'l hi'i' in a suit,','1,1,' II .innor. I lollow .irl iclos 
,ari' nia,li' !,y a,liiiitliny stoaiii or ollior press lliiiil into tlio 



11,mill ,'ontainino tli,- (luhular) ,'i'liiiloiil. thus rorcino tlie 
latter into all tl,e l•onllmrs ol the inoiil,! In contrast to 
nii'lal iniinhis Avhirh ha\e to he w.iriiieil iiji a,'ain each 
t ine they ,irc useil, wooih'ii iiionlils can he eniploieii lO'er 
ae-aiii ill ipiick Mi'-ci'ssion without lakiny fli,''in olit ol* the 
pri'ss, rhe low vomhlcl i\ity of wnoil ]ire\ i'ntiiie' the ccllu- 
• loiil Irmn lieii,” rohhi'il ol its pi'ev iousl\'»accuiiiulateil 
heat. ^ ^ 

I he wooil uscil lor iiioiihlsjs inoileratelp har,l, such 
as oaj^', lieech. ^tc. 

Acconliiie' to It ,Stiihline' cheap ami u.sel'nl nnaiJtls 
can he iiiaile I'roin wax ni'>.lels hy the electro nieth,),!, a 
coatiiio oi c.o]i]i,'r lii'iii*' ileposili'il on the surl'acc .ol* the 
wax, till' latter then ri'iiinvi'il hy nii'ltino ami replaci'il hy 
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mdlti'ii iilnin. 'I'Iie copinT il(‘]Kisii is sU-i’iij^tlii-iH'd by ii 
of nicki'l, wliicli is nililii-i| o\ it with nil, n \v;ix 
Ciisl. bi-iiii; (lii-n Diki'ii III' l•.■|(■ll li.-ill' till- initiT siilf oT tbii. 
iiionlil briiij;' backri] with rlay. 'rhi'si- \\a\ casls arn 
rubbr'l DVi'i'.wilb yr.i|ibilr 1n bam a DiinlucliiiT siii'l'aci', 
Viinl a I'n-sb l■ll■(•ll•M is ma'li', (lii“ b.aiiy Illicit wltb |ilasl,i‘i' 
111' I’ai'i.s anil ciiijiloyi-il as matrix I'lr a miailil nf I'nsiblc 
mcUil. * 


.MAKfND ('la l.ri.nlD OllWMKNTS 

l'’ia' tbi.s |nn |iiisr l-lic 1'clbilniil is mailc up lutn sbccbs, 
(iili'-l wi-iirv-lillb In ball ail iir u l.liick ami abi«u(. I 2 iiicbcs • 
wiilc bv nO ilU'lics li ii|c , rmls .ibniil -ID iiirbcs Inlic arc 
alsii uscil In Mime cMciit 'I'lic (■■■lliilniil u-.cil is cillmr 
'jicrl’ccllv ’t raiisjiai'i lit \clln\visli ami Imriix, nr in (be 
i'nriiiwir iiiiilatiniis nl' cnial malac'tilc, amber ami tnrtnisc- 
sbeiI. ■ 'riicrc arc t> mcibmls ia \m a kiiia : 

pO II ii/ 7 i’//11/ hij ili>' t 'itlil /b'liivs' llicslic Is arc cut' 
up ill suitable piccesjw ith a circular s.n\ , ami i.i pieces 
wnrkeil to )ianerii -wilb i'ret saw, yraciui;- tnnl, ''i.- m 
turned nil Ibe laliie, (n inriu bri'icbes. earrings, jm.i-. 
iiieilallinus. br.iceieis, etc, beiue liiuslicil bv yrimliiip' 
tlieiu Muniilh with finely pnwileicil pumice ami bit, by 
■ iiieiuis 111'(piick-runuiiiy Iliscs I il buckram nr carpet lalirlc, 
ami tiiiallv |mlishinu willi a bulling wliei 1 ami le\ieateil 
cliailk. 

'I’lie iiRijiirity nf articles are ibeii ready bir picciny 
tneet.ber and, »inuiiliny tin- i.irimis parts nl :l brnncli, 

. carriiiu, etc., beiny sirewed tnyi tber, litted wii.lt ^liii ni 
hunks, packed, and sent nut Ini side. 

Tn saVc material and lime in tlm c.ise ni' brnnclies nr 
‘ntdicr iirtacics re)av.si ntiiin luiys s»ia-ays nl' cnral these 
are cut tuit of thin sheet iflaleiia.l and tiuislie'l nn the Hat 
as abn\e, al'ler w hick they are made sni't and tlexiine by 
iuiTuei-sinli in bniline waiei 1 'nr a I'ew secmids, and the 
Icav'es, cnral twins, etc., bmlt in*>arinus direcliniis liy 
hand, heiiin set innheir iimv posit inn ny i a pel cnnhiiy-_in 
water. Were it. not I'nr tlm liexibiiity nl the celhnnm. 
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sucli articles would coiisuiue fully three times as inueli 
inatei-ifil and tiuu* in llie luakiiii;'. Similarly, Iti-acelets 
are made ot straielit, Hat. strips, and al'tei' heine jiolislied 
are softened in liot watei', lieiit I'ound a eii'cnlar l)lock into 
the d(wired shajie, and then cooled atid dried. 

(h) W'orktnii hi/tli'J Wiirm /'/'ncms',- This process eii-" 

tails the Use of- 

]. .Metallic heatino plates. ke])t llo| hy means of pe'iaj- 
leUJII, pas, or best of all, ste.-uri. 

d. I’ressi's. 

d. .Moulds or mati'ices ol sii.cl'dr ri'd brass 

The sheets of ci’lliiloid ai'e softetted on the hot plate, 
and cut ijito suitable sm.ill pieces with a, knife. The 
jiieces, renilereil pertVetly Jilasti'' by he.atinp to a tempera¬ 
ture of .about 120 (;ire next laid i?i the well-warineiP 
motilds, and kept urnh'c a fairly powerful pre.ss untid the 
mould has cooled somewhat, wbereitpoti the artli'le is 
taken out of tlw mould an>1 cle.aned, jiolisbed .and mounted. 
.Metal ornaini-nts l.ud in tlw mould fvill ini'orjior.ate with 
theel■ll^tloid thoi-iatphly diti’ini; pressinp .\rtiele.s forimsl 
it] this «]iy losi' thi'ii'shapi'entirely whiai ri'hiaiteil,' con- 
seipient.lc this jjioi-i'Ss i.s not .rkipteil for t.hi' pi'odnclion 
ol sti'ijis lo|- binci'hls, sinc]' the hitter would lose the 
shajie itnp,irti']| in the pri'ss on beinp wMi'nii''! in hot. 
wati-r lor the )iur))osi‘ of sha|iine lln-in to the arm as de- 
scribeil niiilf'r thi' colil process. 

Ci'lliiloiil (’oiiihs. -Thi',-e cijmbs .ii’e nia'le in'thi'.same 
■,v,iy as hor" c.onilis. so that any one accu.»l.ijmiMl to Work 
in h]iiM can mak]-ei'lluloi'l combs, pro\ iiiisl hi’un<l'‘rstands ■ 
how to polish this material. 

There i.s, howi’ver. one im|iort,iut jiarticiilar in wdiich 
the tw'o ju’oce.s.ses itidi’i- |,i file aiKantape of^,celluloid,' 
namely, tliat t.he troidile.soine ^ireliminary Iri’atinent ne- 
ces,saV\' in the case of Jioi’ii is dispensed with. The ex- 
ti nt ol t.his ;id\antape can he realised liy considerinpThe 
various stapes of maki*,p hoi-n combs n]i to l.hal of cuttinp 
the |.eel,|i. '\ lie hollow' part ol the htirn has Hr.'fl, to lie 

cut crosswise into len”ths. these in turn cut leni'thwise, 
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ami cimn sii'ij) ikhicu m vvaiiT inr siiiiii’ iiiiic m soii,('ii iiu’ 
liorii, attiT wliicli llicy arc fastciii'il iiti tlic lii'atiiic-stick, 
liclil ii\cr a lire ami kcjil tiiniiiic, In m-ilcr ki In-al: tlu'in 
sti^l rni-tlicr. 

Xest ciuiic the, jiriiccsscs (if sjircailiiic- mit Hat., scra|)iii}; 
t*> unii'i)]'iii tliic.kiics.s, ]ires,sine-, splittiuc, simiulliiiic' in 
tile jiress, et.c , all nl’ wlileli are nniiecessai'y in tlie case, (if 
c«llnli)i(l. The ciiinliinaker’huys his jilates nr sheets nl' 
the ]irii]M'r thickiiesh, saws ihem Intn suitahle si/.es ami 
.snniiit.hs out any irreeiilai iyi's liy waniiiin; ihe jiii ees 
limle)' Jfentle jiresslir* Meen ill the Cllttilie prncess 
celluliiiil ]ireselits several a;!\aiitaees ii\er h«ni, the jiieci^ 
ol' Ihi'latter ha\iiiy t.n he claiiiiieii nn the sl(i|,e ami the 
•saws aceuratel\ enideil, in spite nf which 1 he hnrii I're- 
i|Uentl\'sjilinlers nr hri-aks, \vhereas..nnni nl' these, iiicnii- 
veitieiices arise with clliilniil •The latter shan's with 
tnrl,nise-shell the Userni pmpeity nf h in”' wehlahle when 
hriikeii. 

('iittili" is ell'enjeil hy hami nr niaeliim r;. just the 
same as with hnni nr ehnnite ami the same prne es aie 
itseii in linislnne'. The cnnihs ari iielisheil with pnei .s 
arnl tri|inli pciwil'i', h\ means nf sticks cnvereil with 
Wnnlleii cloth. Water is allnweil tnilrn|inn the eniiih, to 

keep it. rrom eetline-Inn hot ,iml snlteniny, nr ilecnmpnsiiie 

iiml ei''hi,tt' "II rmiies. 

I‘’anc\ cniiihs nl celliilniil are hent, after snftenine- them 
in lint trater. thnneh some makers hem 1 them n\era char- 
cna,l tire. » • 

t Ihe.ijier cnmhs ar ■ made in (lairs, the hard-iiri*'d thick 
|.>lates lii'inn warmed ami the teeth cut* iii^ ,i st,tm]iinp^ 
pres.s.* ''die cninhs made ill this way hnwexer, have 
incrclv ]ilain, uma'iiauieftn d hacW-, and the l.ia tli .are 
(Icvnii I of t.a[ier: aid evPn snlteiiiiie' t he, jilates iiiwalei 
bid'ore pressing in moulds' nr hnl-pivs.siipe .snfl, iTiidried 
•llulnid in ninuhls^ill m.ivive perfect, cnmhs. This dis 
advautaym has ■iieen (.verenn’e hy« akine ihe fre.sh. plaMic 
celluHiid”pla,t,e.s direct frnm tlie culliiie- niaehine, ]iressiiie 
them into the fnrm of fniiih plat.es ttapered teeth and 
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iirnaiiK'iiti'il Imck'^) in mdiiMn I'iiln'r in a cniil ni- i^niilJy 
Wiinilnl stafi', ami iiii]ilriliiitrl\ l•ut(in”', fililif;' cjI' stillH|iilii,' 
mil the tc'i'lJi, wilhoul iliviiiy li]c iM.if'S, wliicli in tins 
C'in'lil.i<jn i>> r.isy lo wm’k, ik'i'-; mil Injnrf tin- lunls, ami 
i;i\(‘s:i |ii‘i ri‘('tly siikihI li-cul Mirl.H'i’. Tlir linl'. Iicii (•(iinlis 
ai'.' tlmn ilrn-il in a suitaOlc a|i|iara(ns In iinncnt Uli' 
ti'i'lli uar|iiny , ami lhi'< ]aia-n>s mialili'S cmnliMnr \arinna 
shajics In 111' inailn Tim cniiili ami |(•l■lll diy i|uickl\ and 
liard, and lll‘^■llln(■ \rr\ vimiiL;. 

^ ('Ki.i.n.iiiii \s \ liismnn; \ii'i'ii'ii lu, Tei.'I'ii. 

Tcrlli 111' liiiiii' i\ni'\ ,ind wah'ii-i tusks hax'i' lii'cn di.s- 
]ilai'i‘d In ”iild. jil.ililium and palladinni jilat'-s srl willi 
(‘iianml ti'rlli, llaid I'uMi'r lias alsn lin'ii nsud, lint is 
al.ti'ndrd with niniminns»lisad\aiitam s, nnlahli s\ni|iOinis 
of nmi'ciii'ial iiiiisnniiiL; : and liains n)' this nmlal hair 
hi'i'ii discinI'i'i'd in llm niiiir and saii\'.i nl’ jii-i-Mins usin;; 
h.ir.l i'hIiIh'I' li'i'lh sriliiin, which ha.s,|ilsii hccn kiun\n In 
a'ivi- rise In dlsiu'di'i's, such as saii\alinn diarrhira, in- 
llaiunialinn ni' the yiinis, rtc, which disa]i|icai'cd ij. Imn 
the lailihi'l' |i!alcs Uci-c discarded. The cause nl' the 
tl'nllhle was ihe \eniiilinn Used l'n|-Cninuriny the |ila(c.s , 
hill iin cells nl this kind al tend (he use nl'ccihllnid jilatcs, 
althnuyh these latter are sniiiei inms cnlnured with vci'lni- 
linn, and il niUsi ihercl'i re he assumed lhal the cnlnui'iny' 
mati.er is retained inni-e tenaciniisly in llie ni.iss. Ilian is 
till case v.'ilh rnhiier, llm sallxa heiny unal*lc tn dis.snU-c 
It nut lit the cellllln'd. 

, (tiher a.iK anihyes nt celhiiniil include llm |in.s,sihility (if 
cnlinirine it in exact iniilalinii nl' (he emus, uliiclf cnuld 
not ])c dni " with hard riiiihcj'. • ('ellulnid is also easy and 
safe to wni'k, cjlmreas Ihe \'nl»anisiny stines for liari! 
rullhci'hace j'ejieat.edlt hccn klmwii to exjihide, 

(liillulnid can In- used in di itlisii^, IkiIIi fur iniikiny tUt' 
plates and alsn I'nr enti’e siMs nf |ce|.h. .A snlid innhid 
(usually nf yyiisiini; is made i'rnm the-wax mndcK and 
intn tliis mntild the cellninid, in a snfteiied, warm state, 
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is pi’i'ssi'd or iiiji-ciccl. N'iirioiis .ijniii.'nici-s liaxr Im'Cu 
ilrviscil I'or liiakiiii;' r'lllllold Indli. 

duteriiook\ M]H(,ir,dus, wldtdi < lose!y ii'seiidiles I,he 
V ide.ildsiii^ a]i|«ir,Utis used I'or eaeutelaaie leetli, coiisisls 
dl' a easiiie, eu whiell is iii.aiiiliil the inortai'-sliajied 
slMiidiie- \essel (•.piilaiiiiiiji Ihi' inoiihl 'I'lie iiuadd claiilit 
is lii'hl ill piisilioii hy ad' iire inside the sti'.niier in such 
a niauiiei- th.il it. e.iiiii' I. iiii»'e wla ii tin'eiaiHpiiie serew 
islieiiie (iiriii'd. 'I'hi' ste.iiiii'r is eii\<rid with a .siiiijile 
liil, |a''iviileil uilli a hot I'or tlie ]iassai;i' ol' I.he eiaiiipiiie' 
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screw of iheTiriuhl Ol.! a litliiiy t.'lioid tile 11wriiminetcr. 
'idle jiressjii^ tempera!ur.' r laO at w'Jiii'h heat cellu¬ 
loid is«])lastK* ihroiiehoiil its. ehtir. mass. ^ 

Hal. slier says ol his ratas^lor laaKiiiy artitieial 

teeth )ihdcs that all the,e-tistin.y appal',il us I'or Ireatine- 
cellid.iid I'or deiit.'.l )airpos. , ha\e in comifmu the I'gitures 
tkd the mould is .irraupe'' iji a \essel or )iaii healcil Iroiii 
the .aitside, ami tlie relhiloid is remlere.l j.lastic in the 
mouh|,and then .presse.l. His a*)iaia!us was Irmed on 
the id.'a ol' ai.adiny the rii k ol' e.-sploaoiis ol (he steamui,"- 
. (i 
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vessi'l, liy iliNjiiMisiiii' witli u stc.-uiicr juicl luvitiiio- tlie 
niiiulil itsi'ir. ■ It Wiis iico'.ssnvy In pay yroat aUciition to 
Vi'o-ulatiiio tljc llauia, in orilcr tliai. tlio sainr, In'wovnr 
Jai'o-f, shoulil not risi' aliovc a enrlain lirinlit, Urn h'Vcl in 
all casi's lu'ino luldw tliat ol' tlio Crllnloiil to. ho [irnsscn 
Tills apparalus is sliown as a xortinal section in I’io 27.' 
A liollo\\' c.vlinilei', inonntei] on (iiree svninietricallv ilis- 
poseil lee(, is pi'oviileil inti .•nall.y witli tliree la-ojedine- 
x'ertical ami railial luys, c snp]ioi'tiny the inoiiM in such 
a [losition that the lop ot the lower half of the inonhl 
is on exactly the same level as ihe upper eilye of the 
cylinder. In order to liohl the np|)er lialt' ol' the mould 
in e.xact vertical reyisler uilh the lower hall', the latter is 
provideil with tlirce wi’onehi-iron ynides, two of whicli 
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are narrow and Ihe third hroad, and the n]i]ier half 
cari'ies thri'e ynide.-, accurately til,tiny into the olhers. 
The casiiiy ; Fiy. 2H'. a cast-iron riny with two handles 
of Wood is hiyh eiioiiyh to overtoji t.lie open niniild, and 
tits into an annular yroove in the lop of Ijie cylinder, .so 
as to I'lyni an ext’ nsion of Ihe latter. Wheirihe mould is 
in jiosition tlii» cover fits exactly into the casiiiy. 'I'he 
tlame is ar»aiiyed so that the hurner is •oulsi»le the 
cyliildei and con.seiiucntly an ample supjil.v of oxyyen is 
admitted, tin the other hami I,lie tlame would only 
I'each *lie liottoni of Ihe mould were it not for the jiro- 
vision of a nunihei of draught holes, (/, slopiny inw'alfd 
and upwai-'l throue-h tlj^' wall of the, cyliiidei-, which they 
jienetrate at a jioiiil ahoul hall an inch lielovv lluwnpper 
ed.ee ol the top hall ol the mould, so as t.o permit, tin' 
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of l;lu' lliuiu! i])t til till' li‘vi‘1 of thi' suiil tuilcs. 
At tUo saiiii' tiiur lilii' wliulii III till' s|iiic.i' lii'twci'ii till' 
llaiiU' anil tin- liil nf ilii' iinmlil is ivaniii'il, ami al'tiT alinut 
tvvi'iity-livi' In thii'ty iiiinnti's I'nnn tlir start tin' tlirr- 
ilini^ii'ti'i' lyyjisti'i's 1'id* ( A tlii' iii'ri'ssary ti'iii|ii'ra{uri' at 
W’^Ul•ll till' lunulil is scri'Wril iliiwil. 

iiKiihiit nili is as I'nlliiws. A wax nioili'l is 

inailii III' tin; tri'th nr ]ilati',»aiiil a jilastri' cast talsni nl' 
tile nioili'l, tile wax lieiiie ini'lleil mU with lint water 
when the |ilaster has set hanl. A |iiece nl' sheet celhiloiil 
the same leneth as thi«lesl iflate is jilaceil in the lunulil, 
which is then clnseil. 'I'n i.illect any celhilnhl escapin^r 
when ]iressnie is applieil, a ihannel alHiut ,h In iP of an 
inch ileep is arraneeil, prel'eralily in the t -|i hall' ot the 
inonlil, hut nnt in any way mnnert-eil with the nimlcl. 
Whwli the umnlil ami casiim havi^heen placeil in ]iositinn, 
the therninnieter is ieserleil ami the lamp linlitei], care 
heiin; taken that the llanie is nnt. tnn small, hnl, larye 
eiinneh tn enver the entire sjiace miller the •■inulil. It 
nl'ti'ii hajipeiis that' the thermnmelrer ipiickly thnirates a 
ti'iuj^erature which hnwever, is nnt attaincil liy the n luiil 
in less than tweiitv minutes; hut, thisshnuhi nnt leaii nne 
inln errnr. Aiter a. shnrt time all ilisturliances 'aill have 
ceaseil the watci vapniir heine expelieil I'rnin I,he jilaster, 
wheren]inu the theruinmeter w ill eive the c.nrrect reailiny. 
'I'he ilesh'eil i -mperatitre 151)’ t' will he attaineil snnner 
nr later, acc.iriliiin tn the intensity nf the tlatne, where¬ 
upon the mni^il may he sereweil ilown, all t,hat i.-' neci's- 
sarv heine tfi lirst- ■ danettish the Ihtme ami renmve the 
theVinnmctcr. It. is necessary to put on;. J.lie 'ieht, or the^ 
Celhiloiil Ij’olll till' UK mill may take lire, '•’he* 

screw i.. turneil i|uicl;ly, the up]ier,surrace oi the uiouiil 
COVCT heiny: w.'itcheil tn jee it it remains linrizimtal. 11' 
it is I'lUtnil tn tilt the sciew is n vcr.seil, the casine,taken 
n»it .1 its itroove anil the ijmnlil pnsheil in the nppnsit.e 
iliri''.tJi>n so as to eiptalise tlK* pressut'-'. 

Wln'ii the reijnkiiil ol'iers too tiiuch resistance, the 
nioiilil slniulil he opetieil a little way <ahont i inch) ami 
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Id'l ill lli.it filiiililioii I’lir line 111 tlircc mliiiili's lii'lori' 
]Hi'Nsiiiv is i^ain a|i|>lii'(l ’I’Ih' Imt |ilasl('i' will liy fliat 
tiiiii li.iM' waiiiii'il till' (i'lliiliiiil siilllcii'iil ly III niakc il 
null'll iii'ii'i' |)lasrii', as will In' I'lnli'iit liy (lir screw tiirii- 
ilic- linin' I'.lsily, 11' tlie innuiil sl.ill ilni'.s iiul cliise ciinr- 
jili'ti'ly it is ji'l'l ;i I'l'u iiiiiiMti's Iniii^i'r ami llie screw’, 
ayaiii fun nil. Ain 'ill ten iiiiiuili's alter I lie iinailil has Ini'ii 
cliise I u|i III " |ilas|ic mass.will liaxe lll•_;^lll In cmilracl, 
till' |iressiire will iliiiiiliisli ainl tIn- nnili'i'iili s iIr.i\\ cluser 
ti.ei'i.lii'i'. 'I'lie mass li.irileiis, ami iiri'ssure is a|i|ihe.| i.nly 
at intervals .'{--l-, alter wlileli it .'eec'ines iiiiiieces.sarv In 
j.n ss any inui'i'. 

11 tile a|i|'ir.iiUs is in he iiseil nverayaiii at mice the 
iiiniilil is weilee.l |irn]ierl\ aii'l lille.l niil "1 ill'' a11)laI'atIIS. 

It is |iri'ler,ilily I'll fur hail an Imiir .illi-r |ires.siiie ami • 
then ci.i.li'il ra|ii'lly h\ ^Ii|i|iin 4 in a |iail nl cnlil watei', nr 
liiililine' it, Iiinlei a la]i. \\'hi n the (iiitsi'le is ci.M, ihe 
hntt'iiii is I'emii'e.l ami tin' tein|ii'ralnre nl the jilasler 
ascertaiIll'll. 11 thi' is sulllei''iilIv low tin enveris lakeii 
oir, anil the I'lwer |iari nl the nintiri is i.ijipe.l with a 
hammer se\ er.il times, cansiiia I k" w hnle nl i In |ilas|.er In 
fall nllt, with I lie rii|i hail nl the llli'lllil. W helellllnn the 
|llasti r IS hrnkell all'l the mnlllileil .irticle e\|iiisei|. .\n\ 
ailliereiit |iarlieies nl jilasler ,in jiickeil mil with a knile, 

■ nit it rai'elv ha|i|iens ih.il t In-arlicle neeih in he iniicheil 
H|) with the file nr yi.iM'i all ill.it is iiec' ssarv hi'in^ In 
riih it n\.'I' w ii h liin saiii|]i,i|ii I amI ]"ilish with nil, snaji 
'.iiii lev ieat. 'i ci.alk. 

STVi'viai t'Kki.ri.iiin .Sma.'i.s \s \ .Srr.si i n ri: 1-1111 

til \s.S 

Thin Cl'11 11 ini'I sliei'ts ''in I"' slain'''l sii|i''rlicl,illv'. mi mie 
nr !iiil[i si'Ics hr (li|i|'iim ihi'iii III a hath nl cnal la.r ilv', 
j'l'i'ji.ii 'li hy |iniirliin an alenlinli.-s'lliitimi nl I he cnal-l*r 
'iy iiit" a hath nl tKl |"'r.c.'nt sjiiril cmil.iininn lie,si 
wliili' s.ii llac ami samlfrai li, nr sniiie ntiii'r resin. ^ This 
hath 1 , .'iri.lili''il with hnric ai'i'l, ainl .slnirlly hi'lnri' Itse 
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;l littlr i‘tlu'1' or hrii/ol is inMod io tilii* ilrvili;^' 

ot (•()loun"i hiyci' on tin' siirl.ii'i' ol’ llir crlUiloid. 

I til' (■■('llnloiil slii'rts iii'i- iimiirrsoil I'oi' n sliorl, (iiMo 
liii'i'i'ly, (Ills hi'iny Millicii-nt ' ) uii'vil.iiir iiiiil n'li-or llir 
surTuci'. d hr coll .iii'ci l*lMyri-(lilcs M'r\ i-iuickU'. Il'onlv 

oilc side. Ill' the sheet is to he st.dned the other is tirsl 
coiiteil with ,is|ihall inn in tic iisind iiianner. These 
(.'ojoureil sheet,, ai’e sUilahle ♦ol' sielillls ail'l idelitific.'llioll 
di‘\ ices heiiie iiidire.ihiihle .■iinl I'asl coloured. 

('la.I.ri nil) I'lllNI'IVn 'ilui'KS AM) STWII'S. 

'I'lie re]iroilncl loll of Wooilciits hy "‘.enn.s d' cellidoiil 
[ii'eseiits IIUIIICIOIIS .c K ant.lyes, the |.l,|s,icily of ihi.s 
iii.ilerial-enaldiny ii |o |ieneirale Iheniiinite ile|iressions 
of llie ]ial|ern hiock hihI fin nUjiiii”' an accurate leiiro- 
ductom of the wiiodeni e\en superior to electros, ouiiiy 
l.o the aleenci' o| l he inler\eniny 1 lyer of yi aphite. The 
nil I hod adopli d Is as follows ceiicnt casi taken of 
the wiioiiciil I hi.s nutei ial heiny easily d'lachahh oilhout, 
Iniiiriny tic fepioduction, and sc'vinylo replace _'.ita- 
peiaaia. This ceMi n|. c.isliny is plaied in conl.ict. M ith a 
.soflencd sheet, of celluloid ill a. hydi'.iiilic press, an-l in live 
I,II si\ ndniltes the celluloid will ll.lM' lieeu lorce.l into 
c\en the linest p.irts of I, he inoidd 'I'he entire operation 
t.akes o'lK h.ilf an hour. Tic celhdoid is superior in 
inan\' respects to an eicctr.i hlock, as it st.inds the. 
]iressiire hcttei ill .|nick i iinnlny piessi's, and is ,,aid to 
yield o\er inn (Kill i .1 pressnnis ^ 

('ellidoid stamps are very el.isln and .l^urah e. the wear 
]„.|iiytsiiialf. and tlc.\ .oi siijn 1 ior to i aMii.'r st.anij.s in* 
asinileh ,iS ,in\ kind 1 f sUonpiny ii|J< c.in he ii.sed -wiMioiit 
risk' of corrosion Ic the yohiuriny iiiaf tcr. They arc \ cry 
(lasih made, a sciiiciicc set. in type, or it inoiild Jetlers, 
flieti.res, oi'iiaiiieitlai de\ le‘',s, etc. . ctli. in wood, heitiy laid 
(Ufa ll.it slirlai:e, pieferahiyof Irird wood or .stone, and 
(•o\er*Mi with a njoiddiny name a ih.de s' laller than the 
j-iloidd, in order llial iheedyesoi tin I I'.inic may tit closely 
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Tlio iniiiT .sides ol' t,lie rniiiie slope iiiw.-U'd, s(i as 6> .sup- 
port the plaster east, udieii tlie IVame is i-aised ; and tlie 
loll”' sides are provided with reeesses tor tlie insertion of 
' the lil'line- tool. 

Ail parts of the niouhl that are to he covered with 
]iiaster are oileil with a small .soft hrnsh, .so t.lial. even the , 
spaeiiiit h'ads and (piads ai-e pruperly coaled 'I'he oil 
tor this purpose is made hi' niixiny .‘>2 jrirfs ot hone 
oil, 62 parts of oil ol’ tni']i ‘ntine. I el' ceitiin-seed oil and 
I of while (■ opal x'.irnish in the warm. 

Finely e'l'onnd, I'reshix'hn.amd n*.neee plaster is used for 
the easts, and this is maoe nji to a. thick pulp with clean 
tvelhwater in'a suilahle p.iil, the mixture heino poured on 
to the surt'ace of the mould se as to liandy eo\er it. 
This is now worked into llm lettering hy means el a stitl' 
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hrilsh, so as to till u]i all the depressions in the mould, 
.iml a fresh quantity of plaster is poured in until it 
heoins to run oxer tic e Iqi.s of the fi'ame, the surplus 
heino hrushed oli'xvith ,a .straight, edme alter sett.lino. In 
li'.e minutes the jil.isler xvill haxe set hard enoue-h forthe 
fi-ame and mai.ri.x to he taken oft'I he mould'Jiy me.aiis of 
the liRifi;;' tools. 

• A ijentie tap'’ on the forme hohlino (he .imaihl xvill 
looseM the jilasler fjoiii the mould, and l.he frame and 
jihtstce east can he lift'sl hy means of the tool illustrated 
in h'ifr. ;{|, the* points heino mserti'd in the recesses 
in the frame (I' iy. 60) .V oentle taji on the frainr 
xvill detach the plastei-mail iy', which can la^ t.r.ansfei'reil 
shortly after to a di-yin;J .ajipjiratus. 

This C'lnsists of a si, rone- simi'l,-ii'on stdv*-, with a hiat in 
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ihc lowe.* portion, SI) ilisposcd Uial ,ill jKii’t.s of thr ]il<ito 
supfiortiuff till' ilryini; IVamc aro In-afisl uniroi'inly. 'I'lic 
upper ])ai't of t-lii! stole is fUleil wiUi a di-ying mck, of 
one oi' two stae'e.s, l.he IVesli iiiatl'ices licino placed on the. 
loiwer .stae'e, whilst tl|,e upper ime is for tiled ilryino. 
'rjie dryine' rack cnnsists of an iron plate, from wliicJi 
project tiveli e to tifteen ii on-\vire aiepi's, about an inch 
apart. The tnatrices aie placed heiween these wires so 
that tile fronts and hacks ,u'e i-.N])oseii to the, ascending 
lie.at. To ensure uniform drying;, (he nnd.ric.es have (ohe 
turned at frei|nenl inrei'i.ds.^oi herw ise they would ivai'ti 
from uneven driini; and ' re.di in lie- press. With a 
o-ood lire a st.oi e full ol niatnees will dr\ in^ahout four (ji 
six hours. If there are two slaec',, the matrices are 
hiken’olt' the hot,tom one a( tin etid ol I, hat time, and 
pl.aced oti the ttpper rack t.lie ot.her heine rechari;ed with 
a fresh siipiilv. When the matrix has assumed a whitish 
velloM colotir. and l ines on heine tapped oti the hack 
with the titioer, il is ]iroperly dried. 1 he sliyhtesl tritce 
of moist tire iti thiimiddleol the tua .s retidei - the m.itri.K 
liable to break in the press, oi to fnritish a )ioo, tatiip. 

'File dried matrix is hritsheil oil r several tritnes ...th a 
thin solution of shellac, to j;lie it a stnoother surface ami 
ercater dttrahility, a point of eonsiderahle importance tti 
the stihsei|Uenl pre.'sitle. 

'I'he ni.itrix is tiow a yeliowish while hloek of variitie 
t.hiektiess, and cnniainitie-an ittipressioti of tin letters iti 
llleir rie-hl order. Tin' de),th of the impression eorre- 
siKittds to UTi'heiehr of the oripiitai desteti on taie tyiie- 
hlock or woodettt, whilst tin- ri tnainder shottljl lorm a 
llat,iwen*,ttrfae' if the statnp is to he, of an , it.se. 

To repare a .statnii from (his matnx, a-sheet ol eellit- 
loid is'cut to the proliei*si/.e, tlie piece hciiie- Iheii placed 
iti a water hath, at 70" (' exactll, lor.teii mimites, until 
the celluloid is thorouehh soltelied Meaiivi-hlle the 
nress has heeti eol read, ,'tlie mould placed on the loose 
tiihlc, till' ceilitloid is tak'eii i.ut ol the water, ipnckly 
lai.f oil the malrix, and th, t.ihle is pushed into the ))ress. 
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tlic liilter )n'‘iii^- st.U'lr.l ;it. (iricc. Al'icr iii'flir. ]iivs,s 

tiv<‘ till’ taliii' !>< ilraw'ii mil iiinl dm ci'llu- 

Iniil will lie fiil'l l■llml”ll l‘i III' l.ilii’ii nut of thr iiimilil 
U'illioiit injury. Jl, W'iiil.l Im an iiii|iri)\ i'iii"iil. In jacki'.l. 
dll' iiriis.s airl rairi' il In tlm ri'i|uisiti' li'iiiin'raliii'i'i 70 ■ (if; 
liy nll'.lll^ I il ^1 rain I ii' liiil wai I'l. With tlii^ a I laiiyriiiriit 
a iiumlirr I'f iiioiilils niiitaiiiiiiy iJir rrlliilniil sIiitI.'j, cmiiil 
III! iiiarrtr I ini i lli" spar ■ nisi ii-du-]iri",s, ami mi al-taiiu 
iiiy tlm |iri)|i"r |l■lll|lrlMI iir.- Iir prrssr I I'.ir li\r iiiiimt'rs 
aii'i takrii mil ayaiii. 

Till' sni Irlli'l crilllli li'l is [.'ri'ri I i li | ■ p a 11 l.lir ilrprrs.siiin.s 
ill thr malri.x just dn Maui" as in makiim i iililirr .slaiiijis, 
yi that I'l" ilijsiyn app'ars in |■r^l•|■sl■ll, rais" I Irili'i's rli',, 
mi dm I'ac ■ nl' tlm l•■■llul.lill, (In r. 1 . 1 | iim, I hr lali.rr rr- 
suiir's its pii'i^'iiial li irihii'Ss ami I hr platr ran hr rhinl m- 
I'rlllrlltnl III! In llir ll.lll'llr lif ill" s|aillp. 

iiitUd fKihfc th ,ssi7.s n/ ( \ 11 uliiftl, -I‘iillapsililr 

tiihrs lit rrlhiliii'l ari' 'lilliciill In iiiakr sinrr thr iiialrri.il 
(.•lull'll hr hrmip'lit inf i llir rm-iii nt a sulhrinilly thin, 
flr.vdlilr aii'l ('■ p|iipr"s-,ih|r liihr \'".,',i.|s iii.iiiiirarluvril 
Iriiin thill sh.'rt rl■llllllli'l spppin hrr"iiir hiilllr ami iiirlastlr, 
rsp'cially wli ai diry ar.' krpi in r mt irl with tiyyrn.scfipir 

.siiliMtaiH.ii s, such as 1 ' lilt lijiasir I'fr. Tn iiiakr thrsr tulirs 
ami iil.lirr liiill'i\\ aiihlrs. a ryllii'lriral inrmiipi'r.ssihlr 
(; irr i.s ilippp-il rrpralrilly iiiln ilissiilrcil |iyrii\ylin until 
.Miltliririilly rnalr'l . tin- ci.iliiiy is ilrir I, ami is ilirii 
ih'p'iwn nil thr liyi'l rm-r hy ih" rmiihinril assist,nirr nl' 
111 .it, aii'l iii'ii.slnrr. uhirli lu ip il in rmim a\ia\''r.aslK'. 
Till'inah I lal ilsi-il 'a snliitinn nf rrlliilni.l in an\l acrlatr) 
is illMrlisVtixr In ihraclinii nf lllnisl nrr, ililutr ari'l.s ami 
ililkalis, whilst at'I hr .siiiir linm it is st rnnn, \ «r\'lli;,\ihlr 
ami rl^islie, aiM ilm-s nnt Insr thrsr |)riipri'lir.s al'trr liriiim 
ill rmitari \\'ith hynrnsfinpir snhslaimrs. Tim imit.rri.al i.s 
sn diiii l,!i,il, thr Jiih ■ will I'rlurn'hi its iiririnal shape if 
prrssr'l •avlirii imply hut nil! rrmain llat artrr hriii;;. 
pl'rssr I wh'-li tuli Thr i II.' ihiipinyr'l is a yhiss tuhr iT 
thr ilrsir, i| I'nriii ami si/.rf ami |iriivi.|ri| at, 'thr Inwrr mil 
with a tap'iiiii;' srri-w m-i'k. Thr linisriril Inhr i.s ilr-. 
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tiU'licil ri'iiiii till' cori' hy ili]i]iinu'it in wiiDt, nv ti'nitinij- 

i(. wil-li st,c!Hii. 'I’ll'' sci'i'W ra|i is iiiiitic nl' .iluiiiiiiiiiiii m- 
(itlii'r iiH'tiil. Al'ti-r lilliiiy tin' njii ii riiil i4' tin- tiilii- is 
Jirliti iiM'l' anil livi'il willl ,1 Mii'l.il rliji 
•• tl/n'/.'i )/;y t V//)(/oii/ A>n//s -( ^■llulllill lialU lii.lilA li\ llii' 
iJiliT iiirUio'l III l■l'nl'■ntill^ I'il;i'I liar twn lii-iiiisiplii-rical 
ciilis li.i'l till'- i|i'ri'i.'l 'll'si.nii l•llllunL; III |ii.'i"'s, Di n'liir'ly 
wliicli il was III'.I |1 is,i< 1 t'i lij ilia iniiit with ,1 |initartiiia- 
Hfri|l (l'’i;;. It-h 111' I'l ilixi'la ilia hall illln Sa\alal saatilllls, 
ri/.rnur \iilli ii\ aiia|i]jlna ailais I'Aan tliasa 

lllalllmis III ii.inilia ll'<Wa\a|t )il'ii\ail Ul 1S,\ ti^hl I'l i H'V llllll 
liahla lui'ipiiia :i|i.iil al'lar a Ulna, in aiMilimi In wliirli 
ilia fiii'iiiai' i^ .lillii'iill tnaaiiy i.ul,an>l iIa- p'l'ninl Imlti 
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t.rntllili'sniili' ail'l a\|iansi\a. A|i|iliail In !'aniis|il|a|'ii'a! 
(',n|ls Ilia sil'pillil lllalllO'i nllil'- lin ill l \.1 111 .laa n\ al' ilia 
iiliilarl,i\' sti'l]p, anil llnra ahvaxs I'ain.iiiis a iinliai'aMa 
l|a|)l'as'^i'lll at ilia jiiints, SII llial imlla nl lllasa il'allln.1', 
|ll'n|iarlv linvls ilia ai|llilallli‘ll(s nl |il'aalil'i' 

'riia ' rulliiwiiia' Iiii'lliml, ln.\va\ai', riiinlMi.'s’ a jniiit 
wliit'l,! is n*>t niilv I iul'pil ill', liul Ills a^ li'tn'as tlinii^li Md- 
bill! \\\ (' niiiila in nna yip-ai' I'^acli ball nl tli" Itib is 
tontbi'il ill Ilia I'lla-as, ainl ilia laatb ara iirassail iiiwal'h 
ill, I'i.'lil, iiiialas, aii.l hanl a^iiiii al a .lisMiiCP' ('ni'ivs|pnii,(- 
inw 7n ilia tlliabliass nl' ilia sllaat. W llila llli' t'alhllnnl 
is iplastia, Ilia twn lialxas Uyiny lliaii ]H'assail Ina'atliai' sn 

tliiit till' iaalli'in a.ii'li liiili HI iiifnla I li" m har an.l iiiiika a 
.\ar\*lii'iii jniiil,'as|i.'aiall3 win 11 I'aslp'iia.l with a simiiiili' 





90 


CKLLri.Olll. 


adlii'sivc', l‘'ifr. .‘U sliows (In' twd liah rs ol’ su(;li a Imll, 
bt'fdiv uiiil al'k'i' lii'itii; a'<si>ni)ili'il, wliilsl, Fi;;'s. o(i-0<S ni- 
prcsciit the pia'ss (‘mploy<‘d, 

'I'liis press coiisists dI’ (lie in(ii]|il. A, and die, l>, tlic^ 
latter litf.eil, above dll' lieiiiisplieri', witii a rine,'0; 

the lower end of winch is recessed in (he i’oi'fii ol teeth, 
'riie thickness of (he toolli-,shaped |)roiections. I), must 
he calculateil so that their oiuer snrl'ace tits exactly in the 
ujiper cylinilrical part n. ol' (iie nioiihl. The ti-eth are 
laa'I'erahlv made sonie\\hat lajierine in the ^vidth and a 
little wilier than the pi|is ui ihn I'ine, 'this lattier 
mav, ol' coui'se, he also ninde in one jiiece wilh the die. 



.il JUmI -j't Tii'illi.'ij -liiilil fnr ('cilllloKi 


The cellnloid sheet, H, is pressed while in a plastic 
slate, hy placing it on the inoidd, and I’orrine it into 
;i heinispheiic.d shape h\ the die. I!, The edjie ol the 
sheet comijii; into position in the cylindrical ]iakt, </, of 
t,he niollhl. is cni into teeth hy the teeth, ti, ol' the die, 
the.se teidh remainine attached to ihi' hall' hall and heinj; 
a little narrow'd- at the lop than the e.'ijis hj't hejween 
them,. 

The halves are fakt'ii oiit orthe tnonlil, (.he cnttin{r.s 
rciiioxed, and the teeth made plastic and then held, inward 
in the ithape ol' a crank i-a-respondine- with the thickness 
of the shell of (he ball, I'hf' hahes are brushed ov.er 
w'ith a suitable adhesi\»-. and jnit toe|.(,||er so that the 
teeth on each halt lit in bet ween t.hose on'the other. The 
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adliesive is api)licil in sncIi a nnuniiT Unit.I he, also 

of till' two halves slick to;;ether. " 

('fllidoid PiiKirrs. -'I’lu' C/'lluloiil ])i]slers or ])lacarilK 
liow-iu uw consist .if a sheet nielal liaekiiie- ,,vit which a 
.^iffet ol celhlloiil is sU'eteheii, anil I'asteneii at, the eilnes 
1 h- Insertion into ihe tnriieiUover ei|e-iis of the ini'tHl. 
'I'his ai-ranoeinent lias (he ilel'eei that (he eellnloiii. sooner 
or iat(‘]’. comes nmlone at. t.lje ei|ees anil springs ot)*. In 



the newer makes this ilet’eet Is oveieome liy a. helter 
method of foMinn llie eilyes, n.imell, h\ ilonhlini;- tile 
met'al ami et^lnloiil 'ver Iwiee or moie. 

‘ ’hiKssiNo Ilni.i.iiw ('fi.i n.iiii) Alu ici. 

Wlieii ilivilleil metallic nioulilK*ani! hies are used lor 
jiressino dis'ii hollow *hoilies, these juirts Inn'e (,o he 
•lieated, which I’esnlts in ihe di’awhack that, in order to 
prelent loss of lime m hejiline- and eooline' the presses, 
one atteiiilant" must liaie sevei'itl sets o| moulds and dies 
•available. The’ production of tl'.ese m.iulds and ilies, 
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Iiowc'vri', is .'111 cxjiciisix MiattiT will'll Mii'V ;u'i' all nl' (ini' 
kind ; wiii'n-as liy tiu' nrwi'i' nii'llnid, oiii' iitlrndank, with 
Hill' si't III niiiulds and dies (.'.'in ki'i'|i nn iiii'ssin”' and 
fill'll Hid li\r liinr-i as many articlis in llir sanir linn', 
Mhi'i'hi I'l', I III' saiiM' liiiltHiii I lie can* lie used I'hi' a mini lief 
id' ditli'ii idly slia]ii'd ai licli's, (Inis ri'dilciiiy flic CHst, hI' (Im 
■ lie Cl iisidcralilx, ’I’lii' liottHiii die I' i;^. hI>, ciiiiiiirisi'S 
tile liliick. li |iie]'c''d li\' a cylindrical H|ieiiiiii;, wliicli may 
lie indejielldeiit III' the sliajie ill' tile article til lie |iri'ssi'il, 
lint must he larye eiiHii^h tn take die ii|i|ier die wlieii the 



J-’li,^. ill leiii Id. I he-, (ir I'le^nil^ llelliw ('ellllliil'l Al'liell"- 

Idler is rui'ced ilmvii. At the toji i I" die liHltiiiii die are 
t W'l L'lleral eiiide '■iit^. til recei\elhe t\Vii smlille' plates, 
(' and n, and the iiit'-rpesed shee| hI' cellnliiid. Until 
till 'se plates havV circular iipeniiies currespHidline .with 
lliat lfidi" liiil I'lm dic^siI dial fjie celliiliild sheet, is icl't. 
I'.xp'iseil ill dial part hir the aclini^ id'the iijiper die, whilst, 
the edee Is held'llet Ueell the |)la|es. A is the Ih]i dll', 
mIiIcIi. ill cHiijniicli'in with tlie^luwer slidine plate, deter* 
mines the sliap" hT the articlej.ii he ri rmed. 

Fij;'. dll represents a ft'nss secliiin iir^tiiic liHttiin* die 
with dll' IWI •lidiny jilates, (,‘, I), and the iiitei'jiHseih 
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ci‘llnloi«l sheet, whilst Fi^-. M) sliow^ ihe. u])))(‘r ‘lie hy 

i'tseir. Ill pressing. I)()th l,hi‘ iiturk, F», .ind tin* u]i]kt die, 
A, iu-i^ lixej in Uh- «)l tin-in w.irnn-d. 

, The e<‘lluh)i'l t.e li'‘ lre.j(,'-il Is t «-in ii-rci I ]»la-^tie h\ Im-mI 
!TnTl is laid lietAvei-n the (\\n slidini: jilaie-, (1h with 
whic'li it is*slij»])ed inte th*- L;'iii.|i-s in t!ir 1)1( ek, Ik and ihe 
Upl)«‘r <lie is 1 M(i \ <‘d d*li hy tin- pi-<‘^s and 1 • fn-s flu- i x- 
pnsed p(a‘ii(Hl Itl’ I he erllUielJ .stn-rl d^wn hi'ki'i' il the 



* Vu.^. II 11 Piah-r In; I'l-L- ita- ilal! 

,Ml..vsor l<: licili-'lil.Mliwliilr il. I.l !':lst l.y In- |,l.r!rs (’, D 
rin- Jiivt-s«is II.IW -IM'iin.'i Ihn t..'!- In?;' I'''”" '?''''‘y 

mi, t;,., prnss-a artinln a n-a V-ilul-a nln-t, 

r'.ll„wia liy thnlopsli.liTl- pl,lt.n,:.n.i tin ll|.l-.T 

din iimiill nio\n.l nuwi *.u.i liy iIh' 

Tlds n.,,id ,.n..MMn i^_n.Hdnrnd I"-'';';' ' I;!;,; 

tliat Uin inner ,a'dnin- i.iiitn^ y'vn <11 .mi\ j - 

lu.at tn l.ri'V.-mt ll.<' c-llnl-.i.l fi-nn' r-i ni; ; 

At t’lii' NUIII' tiiiK'. uIk'I. 'in iiplinr d'n i.n 
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l)ottdin of ils Ktii'oke, tlio erllnloiil has ooolod siifficic.atly 
to ivhiiii its new sli:H)c‘. 'I'lic block, If, is c'ladnally 
waniii-d by the slidiii;^- ]il:iti‘s, but this has uo crti'ct oil 
tlic ojicratioii, since tlu’ o|ii’iiini;' in the bottom ilic is so 
wide tliHt it doi's not come into i;<nU.act with tlie juats^ieit 
article. 

To ('uablc celblloi(j .slieels of ditrerent tliickiie.ss to be 
]iivsseil, a s|ii-Ine i.s jimvided inside the ouid,. slit or under 



Flfj. 45.— I'ji'SH fi'f Jl«)lit;\V (.'ijIUiIokI i’llllls. 

one ol the slidino jilates, to boM iJieIwo plates in sutli- 
oient contact * 

In ibe nuTiioil eiuployi d by lie llbi-iniscbe (iummi- 
aii'l Ceiluioidl'abrik, .M:Tnnlii-im, two hollow b;llls ant made 
in an oi'dinary <screw or Icmu- press, with a divided 
wooden or inet.il mould. sectitm of one id' tbcsi* 
pro.ssit.s is illustrated open, in ^k’ie-, 4;t. |n this jii-ess, «, 
is the lower half of the iJfiaild, and is tixed in the ba^e of 
the }a'ess, h, beiiio tJie die <ii- inner b.all' of the mould,' 
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which wnvks U]) ;iii(| ihiwn wh,h thi- iiKiMihlc luirt ol the 
I'lrcKs luiil fits i-xaclly in tho Inwi'i- (t. 

'I'lu' cimsitruethin of llir thi'i'i‘-))avt. iiiouhl is already 
known: hnt on (he other hainl tin' arrangement'oi th(‘ 
ftliTh’, e ( Kie-, hiis iMwel, tir. . plal.e heiny jiressed in any 
snitaiile w^y aya-inst, tlm moiilil. (F in cjnler to hold the 
iusei-ted sheet, ol' eellllloid, d, unirorml)' at, the edyc-s. 
This slnadd he one-tliird laryer in diamet.er than (he 
desired l),ill. 

The ])lat.e, e, is |ii'ess< d ayainst the mould, n, ly tin’ 



. - ...l •s’.elno- /■ ’Ihes. dr. and 4(i The J.lale is also 
titled with .^Vles, ./,"to lavv eiit s!iie|.iny. In the ahsenee 
,1^ ah’ < me .’ireulaa’ eellulonl she.-, ^ould he 


thich.ness. ^ t . 1 ; -iJ the end of the 

Fi„’ dti shows shepre.ss close,1, , - ..4' ' ’ ' . , 

. , 1 ,.|.|,i’,,senl the two halves ol im 

..peration, o am h 1 ..ellnloi.l whieh has hecn 

mouhl, ami d In M' Ihiriny tlie 

pressed into a heniisp n ,i”.,liisl (lie mould, 

...neration (he ,,la!e, e. m IM-I tiy oX . 





((., liy tlu' sjiir-al sjn-iiii;,/', wliicli is in a, suiu- m (.imihu i-s- 
sion. 

Whi'ii the |ii'i'ss is Ilir |iavl li i-isi's. lirsi, \iiiiil 

I'll!' spriny. is 1-I‘I(‘IISI'||, w iIk; r,'alsu 

risi's, ai'iil anatilcs the ])rrss('il hi-misplii'i'i', <1, to l)c taRoT! 
out of tlu' pi'css. • 

In lillino (,hi> t-\\o lial\('s of tlm hall (on(.‘tlu.‘r, it is not 
sutKcii'iit. to niri’cly fa-ten .'he ei|e-es hy means of an 
.idliesive, anil tile joint, innsl he streiiyi.lieneil h\'a strip 
ol cellnloiil iiisiile. The wiiltli of this strip (//, l''le. 41 i 
is prefi'rahly ahout one-tenSii llm ilianieter of the hall, 
the leiieth lielny eipial lo the periplier\. The strip is 
Krst fasteueif inside the one heniispliere. k. and iheii 
remeiited to the other. 

The two halves may also he cemented on lo a. smaller 
hall Fiys, 4:1 and 441. This inner hall in ' I’ie-. 4'Jj, is 
made of two lieniisjjheres, on to which the ontej- lia'vcs 
are cenieiited, i> ; f'iy.s. 44 and If , care heiny t.aken that 
the joint,s of the two lialls do not coincide, 

diiKtlmj dillnhiitl Artli‘li‘K. —.\ snifahlc mass for cast¬ 
ing is ohtaitied hy dis.solvine 1,001) jiarts of celluloid in 
ail cipial (plantit^- of acct.one and addiiie 2-')t) part.s of 
mae'iicsia, 50 of let iyated chalk, 440 of e-jyia'ine, 100 of 
ether and 150 of sjiirit This mass runs easily into the 
moulds and .sets rapidly, .so that, hy dryitiy at, 40 the 
article can he tiitaieil out (•ompiele in l.liree iiotirs, 

Mnl/ioil fur P fuihirt III} Prsiiftl-s on J*lulrs or Shri'fr of 
(■I'llnliihd Xifluii ili\ rtr. -'Idle old nielhod (4 jirodiiciii};' 
patterns or de.siens on jilates of celluloid •xylonite or 
similar fflastic, nitro-eelhilose products, was hy printiiic' 
ilr jire.ssin^t' witlf or without. I.he assistance of t.'armth, or 
hy tiintildiiiy and jjaintino, pewer method consists in 
•stantpino a dcsien in relief oti .slpads of white or yellow 
celluloiij, then ij|iplyinif colours or paints, atid thially 
inipart.ine’ a polish to one or hoth surfaces hy means o)i 
.sliitatilc, rollers or ])lates, assi,sted hy lieat and pressuiMi, 
this treatment, hrineiny*the |)al.tern u)p more effectively 
on the jiolishcd surface of tlie sheet. 
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The mAnlaiit’ ami colour can he a])])lit!il to*the printeil 
phllc hy clip])iiiij the latter in a dye hath, wheridiy the 
colonrinj' matter peni'trate.s tim hollows ol' the jiatlern 
and forms A thiekei’ lay<'r Ihei-e than on the rest of t.he 
.snjTace. The .sheet is tlmii suhjected to |iowi'i’fnl pre.s.sure, 
as^iisted hy«heat hetween ]ilales. uInch may he piilislK'd 
*or not. The [iressiire and heat smoothen (he eiieraveil 
surface, ayain and iiriny injo admirahle prominence the 
deeper jiortions whie.h hid’ore e\ere hardly notieeahle. 

If one, siile of the sheet is to lx- )iolished. a polished 
))late is |)i'essed aeains^ the ]^irtion lliat was not hronj^ht 
into contact with the dye, and this will hriny the draw iuy 
U|) prominently on the polishial' surface, though it was 
actually imjtressed on the othei-. This ]iolish can also hi. 
produced on the printeil surface, or on hoih, the result in 
all oases'heiny to hriny out the pattern hetter. 

The im|)re.ssion can he impaited to the sheet hy various 
meafl.s, such as wire, cloth, dies, fullers, etc.. and one on 
both sides of the sheet can he coloured, all o\ er III'in parts, 
hy eithei a]iplyiny the coloin- locally with a hrttsh, or 
dippino till' sheet itf a dye hath. 

/filiUttillli 'Torlilinf-slll'll. —t'elluloid constitutes the 
most .suitahic, imitation of tortoise-shell t hat has e\ cr heeii 
devised; and imitations of tins kind are stipplied hy 
celluloid makers as well as heiny made hy consumers, 
d'he celluloid sheets employed for Mils pur)iOse range 
fi'om to ^ of an inch in thickness. Tlie ground 
coloitr i*f real (ortoi.se-shell is a faint hrownisli yellow, to 
imitate whict. .the (‘elluloid is stained with jiicrie arid in 
the proce.ss of manufaetttre, hy means of a solution con¬ 
taining a little aniline hrown, pierie acid hy itsidf heing; 
too yo? W’. ■ . 

The reddish hrown spiUs .so cliiy acteri.stfc of tortoi.se- 
sholl are imitateil hy jpenns of an alcoholic, solution of 
%niline hrown, with a little fnidisin to hring ont the 
reddish t,one. As cellnloid^is softened liy strong alroliol, 
these.solutioiis ]iene(rate ^lei'ply into the ma.ss. The 
shi'cts having Ueen higidy ])oliSied hefore a])plying the 
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ciilouriiii;, ilic lusli-i' n'ujdvcil by this laltc.r ii|uTiitioii is 
reston'il hy ililii^cnl rulihim;'w'itli wihiIIcii chit.lis, Avtielcs 
of il(^fiiiirr sliajK', liko c-iiiiilis, etr, ai'o not ]iaiiiU'cl iiiilii 
the sliri]iiiio jirocoss is f(.iii|ili‘tcil, Tnciaist.atioiis ot 
siiiootli-rollciI uii'tal wii'o, stars of thill leal oohl or siK'T 
for rx])riisi\('I'iyar casrs ami ]airsi>s, small l.aicy hoxi's, 
eU“., aiv jii'i'ssrii into tho mass as already ilrsorilii'il, the 
latfrr hian;^' Ihrn smooilirih polisinsl amt liiially colonrml. 
Whni the cotoiiriiio is aiijiliiMl hy a skillml operator it is 
hanlly j'ossililo to ilistiiii;uish the imitation li'om the 
e'eiiuine tortoise-'^liell hy lla, appeairanee, 

M K'l' tt.I.Ii' i \| ■ttfSTATl' INS. 

Imitations of metallic ineriistatioiis, resemhliiiy metallic 
ornametitatiims iiikil'l in i\oi'\ lor other maleriah, an 
]iroihieei| on a basis ol eelhiloi'l i\or\ I'V the use ol real 
or imitation oo])] or si!\i r bion/.e mixeb to a thti'k Hniil 
with eolloilioii. file ilesioii havine been ]iainteil on tin 
eelhiloiil sheet with this meclinm, the sheeti is laib on ii 
perfeetlc tlat, thick /.ine plati'. ,iml heateb to 125-l:iO 
the two sheets heiiiLt then passed betweeti smooth I'oi-leri 
tinder m-litle pressitre 'I’his jires-aire is snllieieiil 1( 
force the thick later of e.oloiir or brotize into, ;ind nniti 
with, the sofli-ned Celluloid, (trnameiits stamped out o 
thin sheet metal can be lixed in eelliiloid in i-xactly thi 
.Slime way, the sm-faee ol the eelltiloid beine tbei 
smoot,belted by laibbine o\er .t;eiitl\ with po.wderei 
]mmice, and finally polishing with \’iei|i. t lime. 1 
the layer of paint or hroii/.e has heen too thick, it (tan In 
reduced »hy taihliiiie down. In the case of mctalli 
inlays, erjicciali\»thosc made with imitation hi'bii/.es, it i 
Itie'hly advisable to protect the ,mel,al from atmosplieri 
intluenf.es hy a cotitinit* of Iranspayeiit material, so as b 
pre.serve its pristine lustre. For this |iurpose, tliic'k colic 
dioti mibied with (Mm)ihor soliitioii, is poureil over th 
Celluloid ill thi> same way as ip making a cdllodion,plaf 
ill ])liotoora)ihy, the siirpFus licjiiid heiiie ijluw'ed th drai 
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oH'iit oi*' coriirr, aii'l the C'lluloiil sheet set u]i on eilj^e 
to ilrv. Alter several hours h ive. eln])seil, tlie oolloilioii 
coiitiiii^'is hifjhiy [lolished liy the .simple metlioil ol rnli- 
Jiiije it with ii woollen nie'. 

' 1mIT.\TION Fl.iDtKVTINl; 'Mo.smc. 

Itciil Florentine mos.nr x^ork eonsists of cuhes of marhle 
(W other roloiireil stone set together to ioriii Jiictui'i's 
(ti^nres. ornann.'iil.^. Mowers, eeonietriciil figures, etc.), and 
j^enerally inlaid inn ^lale otplain inarhle. 'The lalioiions 
method of production rend, i-s eenuine mosaic work very 
e\]iensi\e, which eNplaiiiN 111 .' di'siri' lor r ..1 imita¬ 

tion. The celluloid is us.al in rlw I'oin ‘ol' .slieets nfit 
moi’c'lhan inch I hiek. and st.iinc.l in 1 he colours to h.' 
reproduced in the pici ore. The •.li.'ets shoul.l all herolle.l 
in the same mill, so as |o pr.'serxe unil’ormity of thick- 
neits. A laroe, nnmher of jnimdies oi- dies of \arions 
slmjies, vith sharp cutlinn e.loes, are use.! for cutting out 
1 h.‘ tesserae. 

To imital.', for* ir,s|,anc.\ a niosaic j.ii’tnre in s.ovral 
coHnirs on a black marlile yround, the contours ol’ th. 
jiiclur.' are cut with ]mnches out of a sheet ol' black celln- 
loid, uhieh has b.-en sol'leneil by warmth to make it 
]ilast.ic and thus present the crackino that woutl occui' 
in punehine out a sheet of the oialinary liardnc.ss. For 
this piir])ose ltu> sheet is laid on thin boanls tliat are 
ciiverikd with thiek sh.’et hsid, and is wai'Uied to about 
AT this t-mpera,ture a sharp cutting tool will 
]iunch the |ilate under tile pre.ssure of the liand '.I’hc 
cut-out. ])M'Ces are lai.l carefully on one sid.., as they c.fn 
he ]itl to further use. The same eiitjino l.o.tls an- 
omp'.oyeil to cut corresp.mdini; jiinces out of other coloured 
ami softened .sheets id' ci'ilitloi.l, a sutHeient. number of 
»each beine- prepaiv.l to enable a lare'e ipiantity yl mosaic 
jiictures tro lie pul toe'ethai at on.' time. This is essential 
owint; to the hit’ll cost of tlie ]^mche;; foi- each jiicture. 

In assembline (he jiicture the spaces oil out of the 



JOO 


CICLLULOID. 


platri- by tlu; ilittbi-eiil puiiclios are tilleil with 
pieces of eorrespoiiiliiij; sliape iiiel size (cut 1>J' the. same 
pniielies), wbieli tit accurately, their colour varying ac- 
eoriliu;; to the rei|uii'eiii(!iits of the picture. For .this 
work thi; plate iiiu.st be laid on a thick and perfectly llsit. 
zinc jilate, the tinislieil jiieture heiiie' covensl by a second 
zinc |)lateanil the whole wanned to I0(| tt, wlu'reupoii it 
is passed tlii'oueh smooth rolloi-s under very puitle pres- 
.sure ainl set aside to cool. Tlie warmth will haw caused 
the pieces coinpiisilio the ]iictui'e |o expand so that the 
liiloes unite, and this union is .■ trenetheneil by tile, jiressure 
(‘Uiployeil, so that Ihere arc no joints visible between the 
pieces, and the whole ]iicture, built U]i of many parts, has 
becomi' as one The ]iic,ture is th''ii rubbed ipiile smooth 
with ])owilei'ed pumice and |iolisbed with \’ieuna'lime. 
]f carefully made, it forms such a jierfect imitat ion os'^ a 
Genuine Fhiri-utiue mosaic pieturi' that the (litfei'enci' can 
only lie delected by careful examination. To fasten The 
mos.iic sheet on a backing of slate or wood, tbe surfaces 
M be tixeil toei'ther ari' rouebened and coated with ;i 
liipiid prepared by dissolving It) parts of sbelhic and b 
of camphoi- in -ID-bO of alcohol. They are then laiifin 
contact .iiid subjccli ■d toe, mtlc )iressurc for .several hours, 
hy which time tliey will have lirmly united. 

(')■;),i.fi.oin t'oi.i.Mts AND ('ri't's. 

These ,ire made of sheet celluloiil, not more than 
inch thick, that. ha,s heeii wddteiied with zi/lc while in 
the makiny White lead must not he ttsed for this pur- 
j'hse at alf, as it would soon turn yellow’, and Hnally ni'ey, 
underTlie actiijn of jierspiraliou. The moulds for these 
articles are made as fallows A -ttell-starclnsl, new, best 
line.n Collar (for e.xample) is spreini out lai a zinc ])late, 
and from it is made a plaster casl. wbicli accurately re-i 
proiluees both tbe stitcliine of tjie seams and the, texture 
of the fabric. A similai' Cjist is* taken of tlie undel'hicje of 
the collar, and from tlie.se casts l,y]ie-metal moulds arc 
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])n*j)iir(“iL 'Phc slicct, ((‘HiiJi'kI, sIjiiiijhmI out t,<> tJii' jiropcr 
nhiijH', laid ill iJir |l|•l*vinUMly wanned mould, and on 
Jiressure Urine a|H)li<'d, (.In' sol'l.eiird celluloid is roi'Ced 
tutu- all the ii'Vee'ularities in the inouldine surlaee.s and 
rejiroihiees them. When the m.iuld lias e)oleil,-the flat 
C'ollai' is taken out, hent eoiind o\erii tinned iron ])i]ie 
heated by .steam, an4 jiassed between (luiek-runnine 
rollers eo\ere.il with suit tioth so as to nrodma- a hi"'h 
e-loss. 

l’llo\Oi;li.V|-M ('X t.KS'llKR Co.MI-O.SITIoN'. 

The older me,tliod ol' re|iroihieiny original ])hoiioe-i-aph 
reeorils on to celluloid cylinders e msi'-ti-l i.n inakine ;yi 
electro I'rom tie- orieinal reem-d, and insertine- in the 
electro •( which carried the record on its inner surracci a 
Celluloid cylinder, whiidi was then warmed and suitably 
]ire,s.sed ae-aiust the electro. TUe.se records, hoWe\ er, arc 
not \ cry ilurahle, neither arc they .sutlicientlx loml and 
|)urc in tone An im]iro\l■ment is ( H'ccted ij\ rciilacin”' 
ordinary celluloiil Jiy a misttire of ci-lluloid and stearic 
acij, tln^ cylinders t'uruishcd by ibis c,oni |)0 rc|iroducino 
the original ]terl'cclly, and j^iviny a slrone-cr. more |■c,sonant 
and lil'edike l-me. The stearic, acid may he added to the 
celluloid in the ]iroc.e,ss of manufacture witlnait any othej- 
alteration in the composition of the ma.ss. 

I^IAKINO rMIlltl-'.I.I.A AMI S'l'Ii'K llwiil.lts IIK 
( ’EI.I.KI.OII), 

The inet.hods of niakine- these articles tire too jiumerous 
to inK'jit'-iii in the space at disposal, hut jUtention nia^tie 
drawn vi that of Schreiner and Siever. for imitation 
“ tij'er’s eye,” hanilles. * ® 

The,sc arc made of triVnsparent celluloi^l, A (Kiys 4-8, 4tl), 
^lollow and of any shape, the ink-rior heine; tiUed with 
aolophoiiy, resin, or any ift.lier fu.,il)le, hrittic material, as 
at B,*iind the two ends closed with celluloid T'he handle 
■ i.s then tapped' yeiitly and shaken, so as to produce in- 
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iil.so cAitN oll'all the suf])luM.in;it('j'iiil The joijits 

ami otlici’ of IkjHow parl.s l.liat aiT most, evjioscd 

to hiAnliu^, jiiv'.ssui'o ami otiii-r straiii.s avIhai in use 
AU'e streui^tlioiiccl liy haekiny witli small ))lati‘s mouliled 
l” tit the parts a.ml extemlinya short ilistaiici' yii either 
si(l(‘ the joints. W'hen these haekines are dry so that 
they will not ee|, i 4 ’ ptice in the hlowine pi'oeess, that 
is to say, when thi' hacked places are as dry as the re.st, 
the rou^h mouldi'd hollow aj'tieli'is pi,aeed in the tinishiiif^' 
mould and blown in the usu,i,l mannei-, 

• *) 

('la.i.i'i.oin Siiii's’ IJo'i'ro.M.s. 

A eoaline- of eelhiloid li.as hei n sma-essriili v lAnploved 
as ;i proleel.ion ay.iin'.l paiMsilie yro\\ lll-^.*etc., on ships’ 
hot,toms, .\ tiial sheet .ihoiil, II sipi.aie feet ill area and 
ik*ineh thick, ipiiti' tr.insparent and free from any mineral 
adjuncts or ]>aint. w.is ti\i'd op the hotloin plat.es of a 
small sia'ew steamer. l‘i'\amination, repe.ueij anmially, 
showed the celinloid to nanain ipiit" free fi om plant oi- 
crustacean yrowtlps, whereas t.he rest, of the hotlom teas 
so,dirty as to iieeil cleanine'. After four .uid a hall tears 
the C(‘lluioid pl.ite cNdiihited imt the shehicsl alterat.ion 
in .strength, elasticity or character. Celluloid \arnish 
was not trietl as it necessitates a surface Atarmecl to oti' 
C hi'fi.re it can he ajijilied, ()\\iny, however, t.o the hieh 
jiric.e of celluloid and the diilicuIlN of attaching it. to the 
shi]i’s plates, the jir.ictice will scarcely come into voiriii'. 

t 'I’.i.i.rnuii) I'liNs. 

'I'lmsc are made in l''rani‘e hy stanpiine- out. thin sheet.H 
of-asdluloid, ehonile, vulcanite etc, iuj.he form of jji/Tis, 
which ait', then perfor,itcd, and jire.ssed ip hot mdmds to 
e'ive I hem I he rib'll' sTIajie. ,11^1’heino cooled in water 
the splits art' cut wittl a knife. 

Ciii.tirKiNii I'hNisiji.ii Ci:i,'rr.(/ii) Auticuks. 

'l*lK,nieh celluloiil is oht’iin.iiih' in a. \ariely of colours, 
it is sometime's neci'ssary to stain linislu'd .irticles another 
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colimr. As ;i I’lilo, CDjil-tiii' (lyi.'.s ili.ssolvi‘(l inspirit inak^; 
I'xcelUait stains i'oi- liliis inatn-ial: and t'ni' sjasaal pur- 
posrs the I'dllowiin; nn'tliods arc l■l‘('olmlU■nd('(l 

liUick --Till' artiidc is dipprd first in woak alkali, tlirtt 
in (liluk* silvt-r nitratr, and Irl't, to dry in tlir suidij,dit. ~ 
/)V»,r.—A solution of indiifo noarly uriitralisi'd with 
potasli is usrd, or a solution of Prussian Iduc; oi' a, iiath 
of ferric chloride follimeil, afti^' dryine, hy one of potas¬ 
sium feri’ocyanide. 

(ri‘i‘ 1 ‘ 11 . -The article is dijiped in a solution of i jiarts 
of verdiyris and I of sid aniiiUmiac. ’ 

rc//on'.--d'lie article is^dijipeil successively into a solu¬ 
tion of lead iiitr.ite and one of yi'llow chromate of potash. 

' liniii'it - A' sol 111 ion of pot assiinn pertiiaiie'anal e, made 
alkaline with soda, is used. 

ll'il. The articles are first ilijiped in wati'l', sliolif,l\ 
aeiililied with iiilric aeii^, and tlieii in an ammoniaj'al 
solution of carmine. 

I'ni'lih' Immersion in dilute chloride of cold, followed 
hv exposui'e to strong sunlieht. 

PlilN’TIN'ii o.\ Cl.1,1.1 l.iilli. 

For ordinary ietterine, I'lc,, or showin;^ uji tine coloured 
line,,, cell'iloid may he ]irinted in the usual way. 'I’he 
matei'ial however, has to he sjieeially prepared so as to 
ohiain a malt or I'oue'li surface of suitahle e-rain (hy hand¬ 
work, s.inil-hlast or olhei- meansleavine-. if^neceSsaiy, 
certain parts of the siirface intae.t. The sheet .or phit-e is 
•swille.d with water or alcohol, to free the depressions from 
aif^’.^eloe-eine', adhei-ent jiarlieles, and is then coated with 
a vaf'lVlsh madeol 'J ji.iris of hoiled linseed oil, I of white 
copal varnish and I of,relined efiiereal oil, preferahly 
oil of turpentine or lavender. 'I’lfT varni.shed plate is 
wiped to torce tlie varnish into the urtilieial jiores of the 
erain and lea\e the surface hare,.and is then fovered for 
seveial hours with a itii.x^ure‘of equal ]iarts of liifely 
])Owdeied maj^nesium and harium sulphate.s,"after reiiiov- 
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inif wliicli it is Ciii'clully satined, d’liis ttvatiiiciit f^ives a 
suriaei^ c.oiitainiiii.f, ciielo.sed in its innmnnrahlc lino jinivs, 
a vni'y thin alniost tfans|iarcnt layer that exorts (.■henii- 
•«al iittrai'tion oji thi' fatty hoilies in |irintine ink and 
atisorhs and retains tlann like jiaper. The uinst _delicate 
drawinejs and shades of eulour ean Ix^ jadnted on this .snr- 
iace without idsk of riuinine- or eloej^dii};’. 

Aceordiiif^ to F. Meym’-fISine-en) eeliuloi<l printmo is 
jierlorinisl as iollows. < )n th(‘ one hand, the ilesirisl jiattei-n, 
etc., is printed on paper or like snh.stanee, and on the 
othei', the eelinloid i.^ inois>i'nei| with a known solvent, 
such as alcohol, ether, etc. On ])ressinj; the |)a])er and 
celluhiid toeethei-a p'D'tion of the iid< on the former dis¬ 
solves out and intiniat.i'ly mixes with the iIi^soImsI sui'faPe 
ol the eelinloid. thus formine a watei-pi-oof di'sien. 

'•). Artner’s impros ements in jirintine- on celluloid relate 
more ]i.ai-tic,ulaiiy to coll.-ii’s. cull's and othei' washahle 
apjiarel, with the ohject of protecting the ap[)lied colours 
Irom the ]i.'rspiration of the body anil friction with other 
clothes. In contrast to existing methods of jirintino 
ceyuloid, the methoil adopted is to eoat the printed surface 
with a transjiai'eiil. lihn, protectiii,o the coloui-s from con¬ 
tact with [lersjiiration, other clothino and from water in 
wa,shini;'. 

The colours or desiens are ajiplii'd by rollers eue'raved 
in relief .so that they are ]a'inted and pre.ssed in at the 
same time. 'I'he celluloid articles are tlien dried, and 
coated byjdi[)|iino in a warm, transparent haril-dryine' 
varnish wtiich di.ssoises the surface of the celluloid and 
forms a caiatine' that hardens on coolino .so as to jirevcnt 
thu colours from rubbine elf. ' yT 

This ii.ethod can be ajiplied to all celluloid arti^ies, is 
siiniile and reliable, turnisbino.a pnxlui't c<i])able in a 
hioh decree of resistitifr extei nal inlluences. The varnish 
used is a .solution of cojial in ether, with alcohol und water, 
.and a trace.of oil of turpentine, the jiroportions beine 
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Tlic (Vi|i:il is ilissoivcd in (‘t.lirr, till' siilutinii ilihit”! 
witli tile tilriiliol Jiiiil w.itiT. iiiui tilic oil of tui'|ii'n(itil' 
iiiliti'il Last. 'I'lir 1 ‘tliri' lias a slio!/ soK'riit action on llm 
Ci'lluloiil ntnl assists in liiiiiliiti; llic varnisli, wliilst tlin 
oil of tui‘[ii‘iitiii(! iiri'Vrnts tin- varnisli rrackin;;- oil'. 

’riii‘lii’int-i'il ami \ainisli('ii articlrs arc linallv iliinlat 
oO-o.n' ('. 

N’cii]icrl, (.'Mtona :|iriiils^M atcr|iroor |):iticrn.s on ccllnloiil 
plates liy craininc tliclaltor wit.li c.|iial parts of wax ami 
pi^tasli. timclh*'r will] Wilier, ami oil of tnr]ient,ini‘ it too 
thick. X pal,l"rn applieil to this siirl'ace liy nieans ot an 
alcoholic .soliiiion ol colonriny iiiatler will jiarllv dissofM' 
the wax (liy the ale,ihol ^iml alkali toyelher) ami ei\i'a 
sharp iiiipression. 'I'he case is par.illel to (he result 
ol)taine,| with si/ei| jiiper in coin|)ari.son with un.si/eil, 
the ilissolveil colour in the |iresen|, casij p,‘iietratine' wilh 
tile wax into the pores ol'tlie cellnloiii, whereas the i-oliinr 
w'oithl run on the iiiitreateil celliiloiil. 

The Rlieini.sche (liiniini iV ('elliiloiiiralirik replace alco¬ 
hol liy acetic aciil for ilissoKine thi' colonrine nialter, ami 
thus ilisp,'Use with a prernninary treatment ol' the surface. 
I’rohahly this is iliie to the fact I hat this soKent attacks 
celluloiil ami thus peneli'ates it jiu'l dries llierein at oiicn. 

Tim ritnniiie; III' the colour on cerlain kinds yf celluloid 
euii li" preM'iited hy nmistenine' the surface with oil of 
tni'[ientine or nieili'd |iarallin wax. 

r^Mi’i.ovMv.xr. lit' I'Ki.i.ri.iiin (.wn I’vitoxvi.ix) ix 

L.U’ip'f.lt V.MtMSIlK.S. 

Tlie soljtliility oT celluloid and pyroxylin in more or 
less volatile liiptids such as etiivr, alcohol, acet.one, etc ,, 
was utili.sed .some Iwcniy-tiye \1'ars aoo for the ]ini;|)li.se 
of coatiiijf metals and other suhstanc.e.s with‘an extremely 
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Uiiii, ^rloHsy mid fliaililo layer ol' eelluloii] (pyroxyliii). 
1'h(>s(! solutioii.s ai'<‘ now .sold umlor various nanios sucli 
as (■rysf.aUinr. Zajion linKiui'r, Vivtoiia la('.i[unr, etc., and 
(Jirtvr IVoin all otlivr larijucrs in tliat whilst they will not 
fitve a i;-loss when ajijilied to paprr, wood, ralii'irs, (dc., 
;<nd dcslrd'y tliv Inslrc; of other lac:i[Uors, they do not atlect 
that of ])olished inetiki, ylass, ete. This eharacteri.stic 
diTere.nee i.s also the reas«n for their extensive use, the 
luain jirinciple of which is lo furnish a laitnuer that is 
liarely visihle on the object to wliieh it is ajijilied, ami 
doe,.s not atfect the ^kss, porosity, appearanci!, etc., of the 
material at all. Now. all n -.in laci|Ui'rs, whether oily or 
aleoholic, show up when in 'position—the laeipier on 
polish(!d inet.al heiny iride.scent hy retleet. ‘t liyht, owi'iy 
to the hid.eroyeneous condition of thedissoKed i-esin. ()n 
the other hand, the layers of celluloid lacpier are .so 
tenuous as to he iiiNisihle, ami. if properly apjiliisl, they 
nev('r iride.sce on metallic surlaces. 'they adln-re \ery 
t.i'iiaciously to all matei'ials, and cannot hei-emn\ed from 
met.al hy scrapino, thouyh the lac(piers them.se'ves ai'c 
s<i^'t and elastic. 

All other known lacipiers, even those classed as‘‘matt," 
produce a moi'e or less ylossy surface on matt snhstanees 
like pajier, wood, etc. Ahsorheill. suh.stances aiv rendeiasl 
stiH'and hard by takiny up hrf'yc (piant.ities of the .solu¬ 
tion. tlelluloid lacipiers on t)^- contrai’y do not interfere 
with the yloss of metal or ylass, they leave the pro]ierties of 
papei*. wond, etc., unchanyed, whilst, ahsoi’hint snhstanees 
are left .sijt and ilcNihle, owiny pi the jieculiar |iro]ier- 
ties of celluloid. It, is cleartha,t such a lacipier is .suitable 
fop v(!ry-e.xtcnsi\e use, ami in fact it can l)e’a]i)iliei|<'t.o 
all maniii r of objects: to metals (||'0 prhxynt tarni..-hinei, 
to eenie.ntiny cclluloiTl arlicle.s,vas a lixiny varnish for 
drawdnys, document tarnish, prjliitiny laci|uer for ]iaintine- 
on fabrics, map varnish. |ilayine' card v^arnish, dylls' heads, 
toys, staininy and mattiny yhus, etc. .Moreover, it is 
easj'.to use, no skill in tuanymiatiny a hiush heiny re- 
(juirod: and •there are no troublesome huhhles, taised 
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and drops as with spirit varuisrii's. iiu; uiaiiiiom 
varnisli is rithcr poured on to tlie artich' ( r ii,se<l as a 
di])pin{; hath, thoufih rolluloid variiislies wiili sJow-dryiTij;; 
solvents h.avo now hern introduced for lii'Ush work; and 
till' combination of various volatile solvents lias alSo 
enabled matt celluloid varnishes to be prepaVed. '1'h‘e 
coatings dry veiy ipiickly, and wiJI last for years without 
erickini; or peeline-. . 

(ielluloid-varnishes are prepared from drv or spone'y 
celluloid, or from nitro-eelhilose and camphor. They 
should be made in wi'll-closeit>\esseU, lifted with stirrers, 
and heated if possible by steam or hot water. The result¬ 
ing .solutions should be'ipiite clear, or soon clarify on 
standine'. tiltwtion beiiie- a dillieiilt matter owine- to the 
volatility ami iiillaniniahle nature of (he material, and the 
ease with which the ]iores of (he lilter are choked. * 
Acetone, sniphiirie ether, alcohol, amyl acetate, ainyl 
hydroxide and various ac‘tic esters, clilorhyilrins, ei.c., 
can be used, toe-i'ther or sejiarately, as the solvent. One 
mixture consists of acetic acid and amyl acetate; another 
of amyl hydroxide and alcohol: a thir*l of amyl acetate 
and alcohol; a fourth of acetic ether, acetic acid and ether; 
and a liftli of amyl acetate and amyl hydroxide, I'rans- 
(lareiit celluloid, swollen by steepine' in amyl acetate, will 
dissuK'C in eipial parts of aJcohol and oil of turpentine, 
and also in amyl acetate, to a clear solution, but ;.;iv<‘S a 
matt coatiiio on metal. O'eHulold to be dis.solved is cut 
into small jiieces, left moistened with alcohol or etliM' for 
some hours and then jiiaced in thesoivc.ni. Thf followinf>' 
projioi'tions will ei\e jrood results:— 


’.■‘cell UltIMI . . 5 ])'ll tK. 

Amyl ai't vutf !<» 

\oftouo . . I(> ,7 

Sul])h. f-liifi' , 10 ,, 

2. (l(*llll^'»irl . . * 10 

Stilplj. olijer . ‘10 

Acer,otic . 30 

Amyl acetate . HO 

(’amplior . 4 ,, 


H. C«‘)luloi(l . parts. 

Al(*(li()J . . ,50 ,, 

(lainulKtr . 5 

•1. ('eihrioid . . 5 

Ainvl .u ctiite . 50 ,, 

5. ^'elluloid . . 5 ,, 

,Amy! twetate . ’H5 ,, 

ActHoue . , 25 • 
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Tht' CSi jfpjioralp (U* (Jliromolitliojfrupliio of Paris makes 
evlluloid varuisli from sjioiijVy cr'lhiloid as follows: -- 

'I’lie celluloid is placed in a vacuum, so that the alcohol 
i\nd pmiphor eva])orate - the dam]) imiss can also be jht- 
loi'atcil and then driol. This j)orous celluloid dissolves 
readily. It is dieesteil first with acetic etlun- jui'd acetic 
acid, then with ether, wi^th a misturi' of alcohol and castor 
nil, and (iiially with a mixtijrc of oil of (urjsmtine, alcohol 
ami amyl acetate, 'fhe resnltine vai'uish can be usisl 
cohl. 

Hall pre])an‘S vai’ii^sh from nitro-ci'llnlose b\ dissolvinj^- 
il lb, of i)yroxylin in 4 e.i ions of amyl acitate ami 4 
iTidlons of coal-lar 1)'iixol. Wilstin dissolves nil.i'o-cellulosc 
in amyl iicerati', iuid ;ino(lii-r recipi' vivi's ! ^laru of coll<»- 
lion Wool to (i-7 of ilinilri'otohiol. Tsclcnischni'r ilissolves 
niwated veyctabli' fibres in ether-alcohol ontainin}^ boric 
icid , ami zinc ehloi-ide dis.solvi'd in hy<ii'Ochloric acid is 
il.si') said to bi' a medium foi' cidtUloid v;i,rni.sh. 

'Pile I'ollowine-pi'opoi'tions will yii'hi yood \arni,shes:— 


Njliro-tM'llulosc 



JlX) jtarU. 

Alin 1 . 

♦ 

150 

150 

^Amyl ak'olio] . 


150 



<))• 1 part, uf pvrowtiii disseivotl in It) uf an alcoltelic ^elutioi) of 
caaiphor ililnitsi witti iodefenti. 


Alorliyi alcohol.li! party. 

.Amyl tintyl or propyl lU’ofcUc .... lA ,, 
Aim i alri.hel. . . . . . . ifd „ 

ftolnhlc pyro\-yIii) .... . . A ,, 

Methyl ilIcoIioI .... . . II ,, 

Amyl . .10 ,, 

Propyl ')?lmt)l alcohol . . ‘'0 ,, 

Camphor .... . j ,, 

■Sulublw nyMxylii).10 ,, 


t 


Pajiyroxyl 
Cam [)hor 
Alo.jhol 


HrlliTON’S IIECIPE. 


. :t0 parts. 

HI „ 

. l.OOMi ,, 


w ten collodion wtiol is,used, 10 ])a)ts ol the ilrv wool 
arc suffused with .45 of cthei* followed liy (iO of 95 jut 





1]() _CKI.l,rjj()ID. 

cent, alcdhol. Tlic Kciliincnt i.s rcniovci] and 4-(T parts of 
cainjilioi- arc .stiiTcd into the clear solution. 


iiCJCSTKIN’S lU'jClI'K. 


Collotlittn wool 

8-lOparijs. 

Ktlior or alcohol 

JPO 

Castor oil . 

2-4 per cent 

Hesin . 

MO 

delluloid hottle varnish 

is iifide hy dissolving*— 

Pyroxylin 

‘1-4 parts. 

P>onc acid 

1 

Ko'in 

or, 

Piomoiil 

50 

I'ltlior-alcolcil . , 

HK) 


.(leiMi'ds ]iiUeii(. prc'serihe^ dissoKui"' I p.irl- of ^^('latine 
and 2 of trinitro-cellulosc irj .Sol' ;;lacial acetic acid, l!i 
jiarts of acetic acid, a little "Intin, castoi- oil and ffiiin tac 
l)i‘ino adiled. American [latent S7 1,021 ;,dve.s a mixtui-e 
of amyl cliloi'ide, acelati’and cliloracetate as solvent Tor 
pyroxylin; Xo. S72,100 mentions amyl chloride and 
cam[ilior. A. .M. Doui^al’s Hnolisli patent states that a 
e-ooil celluloid varnish for leaden vvati*r-pi]ies i.s ohtaine.il 
hy dissohdno nitro-ce||ulose in alcohol and ether and aid- 
in” castor oil or ('anada hatsain to the .solution. A little 
maeaiesia or.strontia can he added to increase the ,st)-en>(th. 
(damjihor [ilnmols ai'e also sai<l to furni.sh [rood celluloid 
varnishe.s. 

Accoi-dino to the nature of the solvents used, the 
solutions CcUi he re,a.dily stained with coal-tardyesdisnolved 
in spirit or oil, and very jij-etty elfiicts can Te ohtaimsl 
in this way. Thou^^dr it would he desirahle to replace 
these voliftile and inllammahle solvents hy sa/er oyes, 
thm'i^ujoe.s not se^m much likidihoiid of this heinn (lone. 
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Chotolaie I'.rouii - Dkmmi 

Si ahiif''.\a\cs - Dcd Sc.iliui; wave • • Orcin 
St Onhnar., Cf'inmoii .imi Sop- nor 

— Giccn i’roii/c Seahm; uatc.-l.ii..h( iiH“iii 
Scalinj; waxes fiolii Si alini'u .i\es (mlii'-u 
Hrnwn Scaht'fj-wa'.e . -fioid S|iaif’it'l Stalon; 
wavts (iolJetl Or.iiit;'. I i|.;ht an-l 1 > n k \^a'c-> 

•-.M.irldeil Sfalinfc-'A.u, KiJ St ilinf^-u.i'vi 
l''xirj Siijterliiie lie 1 Si aliii(;-wa s Siiperl nc 
Ktd. I iiic Kcd • Ml il.uni l''mr Kcd Se.iliii ,-wa\i . 
—Ordinal\ Ke.l ScaliniJ-uav's Coinru''!! Ki-J 
Scaling-waxes I’t i fumed Ked Sc.ili!i"-.\.i\ 
Wav for [diplomas 'Iran'.iiarcnl Seaims'w.ices 
• \ loli't St alinij-w.iv While Si ,ilu.g wa m ■ 
\eliov Se.iling-wa\--l’He'd W.m. find I'lcd 
dilto- -1 !latk Kotlli; V a v I'.rnwn I’aucl W ax— 
Common Chrap Jlottling W'a' Misct ll.ineous 
Hoitli’ig Waves 

Chm-.i Kin -W' U'KKS.-MelhodofMakii g 
Moor Wafris- IMaek, Kcd, Ko'..i, I’.liie, A'eliow 
and ficlaunc Walcri 

CiivMiu'lV NO'JI'S ON 'JJH- NA'lDKIv 
OF TUL MA'l 1 KJAl S USi,D IN M \KIN(, 
ADHhSlVh COMi>OL'Nl)y'--f,uu.-(.lue~ 
Ciclatine—Isinglass- Mour. ** 

Cmai'Hk V.-CIcMF.NlS FOK IN 


TUI HOl’SI HOLD Di>t clie’iis for .(t^'plv ing 
l.c:n>iii'. Adhtsue loi Alaha'-tuand MaiM# 
Watirproof Ceimiil lor ‘\<|i.ariiims Di.unonil 
t ( mi nf for (t1 iss and i'oiei lam - \ Simjdi A^- 
hes^i Inr (il.iss aii'l Cliiin Adlu-siv i-loi Kiihher 
’I'vii' -Cemint lot I rtr'hciiware .inil F'loiie 
C i t in Cl mi ni'-- Ml iho'l Jor | rodin nip i'lin’ 

C I tin -CcHKIII fui I’nUllV W.IK --Cl M't Ml flT 
1 .m ihi luv.Tri Ih-siMe I idoin l-'s', teir.int 
'1 • III Ct m#nil im In ihiit I (o ii.ipiTelui. I e.iihei. 
ell - Cl mt 1,1 li'i Ci'miTM'i, (ilis'w.uc- Ctmrni 
fill i'.iiallin I.amp Ctmii'i Inr MteioMopn 
Sj'i'vuiKi) Cl me nt (o! Miei ■ h. iiin I’q t'. 
Ltnvni fnr I'la.i'r-ni La' i. Ci'nu.it lor 

1\ n > and 1 lot.i i I'a; .< l.old v (in< in lor (lem lal 
I se Cement (or ii'ilimi -hell, OniaiiuiU'- 
l t'tncmt for Siiin p. I’l.i tn ,1 I’m: Stryie 
.uni Mailiic--! I'lmd (line /<»- Household I se 
W . 1(11 p oo( Ailh' 1 < loi Ain .iruUM .. f ii sh ,uid 
s.iU \\ lUr Mo'iniint lor riio'ofp.aphn I'sc 
1' "• l' . lOl ih' Hoil-a 111 1(1 I’.i ^ll lO! W all p.li I (• 
C.iVi’M I \ ] Ml MCI (.1 MS I’AS ri S 
AMI Mi Cil AiD.s (.!i-i and Si.in h I’.e h s 
I'a le- lor I’iMi'i I'.i 'i , iiietu tii I'asie (or 
S'liooih Mtiatiie Suil.tvt' J i.insj Trt lu i‘.i.Lc 
lor I'apc'i I I'lel- tjiimat.ihii Mu.’lajp Cnnii 
amine I’.isti / A I jiim I'.isn oi I hiek M in il.u’e - 
(>lku; Miiiil.ipt, 1 li\ihli I ii|nid (%'i'e huv- 
piusive Liqui.l ('iliio . 

Cmm lit. VII -ADlIl S1\J COMIHHINDS 
I'Oll I \C’loK\ \M> WoKKSiHU' I SI 
\\ ,ite 11 mol Adlusivi for Coviiii'); I’.ijut Siir 
f.iets Adht.ni (lids' mi Vaiune Maicn.il- ' 
\iUic ivr 111 I’lcvitit liijii'v lo l’iioiogi.iph 
1 ilms - (irdd. Si/' -Ctiati'ig ICipei 1,-ihtK I r 
'limed liin .Adhesive toi Kapcj LaUeL .Ad- 
iit ,ive f"i I.i ilhe-i ('ood. Cement for (Cik 
taiiii'd .u.d Cliron-f t.iiinid Maihine!> Hi lung 
I (.Ilium - Adhesive lot Split and M'^ioee i 
{ ( ithi.'s All Adlu'-n^* lor '«.i‘.teriitiR Hook 
.Mmliii lo F.ipii ell •-ifuhl.ci tvie Adlu'sjve 
Wati rpiuof (line - I’asio ^ir Fh.oiographic I’tiiil ^ 
Cemuiit lor Meeltie.ii .iiid J'ligiiucrs’ Tst- 
Paper h.ig M.iicis' i.o.ie Ceiiumts fot Celluloid 
Aiihi'.ive l(.r Nickel Laiuls -Ajihesivc for 
I.iijimls in liuHic' (>:i'Intel or Plum.'ff^»AV 
Cemcnl - (uei iiiiouse Cuinents— Indt.vouhbcr 
Cement - Gutlaperelui Ctmenii. -- Cutlery 
CcniciU—Cement for Metal Letters. Inhi.x. 


* 

Price 5s..net (Post Free, 5s. Sd. Home; 5s. 6d. Abroad)» 


SCOTT, GREENWOOD & SON, 

S^BROADWAY,'lUDGATE HILL, LONDON, E.Q. 






